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Che Engineer 


‘ LONDON, FRIDAY, AUGUST 28, 1942. 








PUBLIC NOTICES 


TAFFORDSHIRE POTTERIES 
WATER BOARD 


TGATE WORKS—CONTRACT No. § 


e Above ‘Board Invites 
S$ for the CONSTRUCTION of 
hee rds of CAST IRON and 
¢sT0S CEMENT WATER MAIN, _ the 
being 14in. and 18in. diameter, together 
the subsidiary w orks. 
bies of the 8 ifeation, -_ of quantities, 
- of Tender may be obtained from Mr. 
inson, Assoc. M. Inst a Engineer to 
aoe at the address given below, on the 
ont of a deposit of Five Pounds, which will 
ned on receipt of a bona-fide =o and 
turn of all the documents. The plans and 
conditions may be seen at the ineer’s 























rs, in plain sealed gavelepes, endorsed 
on for Water Main,’’ and a ddressed to 
Chairman, Staffordshire Potteries Water 
#, Albion Street, Hanley, Stoke-on- -Trent, 
be delivered not later than Twelve Noon 
7th September, 1942. 
Board do not bind themselves to accept 


y Tender. 
owest or any EB. SHARPLEY, 
Clerk to the Board. 
















bion Stree 
a ‘Stoke- -on-Trent, 
14th August, 1942. 


SOUTHPORT AND DISTRICT 
WATER BOARD 


DEPUTY ENGINEER AND MANAGER 


8697 





e Board Invite Applica- 
TIONS for the APPOINTMENT of 
UTY ENGINEER and MANAGER, at a 
of £450 per annum, rising by two annual 
meats of £25 to £500 per annum, plus 
mry cost-of-living bonus. 
pplicants must be Corporate Members of the 
tution of Civil Engineers, not more than 
of age, and must have had experience in 
Dsign, Construction, and Management of 
works (preferably Deep-well Supplies). 
appointment will be subject to a satis- 
bry medical examination and to the pro- 
bos of the Local Government Superannuation 
1987. 
pplications, stating age, qualifications, 
ning and experience, present and past 
pintments with dates, applicant’s position 
regard to military service, and accompanied 
pies of not more than three recent testi- 
jals, must reach me before — Noon on 
fourteenth o of September, 1942. 
. EDGAR PERRINS, 
Clerk to the Board. 
pwn Hall, 
Southport, 
j August 25th, 1942. 


MANCHESTER MUNICIPAL 
COLLEGE OF TECHNOLOGY 
(FACULTY OF TECHNOLOGY IN THE 

UNIVERSITY OF MANCHESTER) 


OINTMENT OF ASSISTANT LECTURER 
IN MECHANICAL ENGINEERING 


8728 









he Governing Body Invites 

APPLICATIONS for an ASSISTANT 
JRESHIP in MECHANICAL ENGINEER- 

in the College of Technology, with the title 

status of Assistant Lecturer in the Uni- 

ity of Manchester. 

lary £300 per annum, rising by annual 

ments of £25 to £400 per annum. 

paditions of gs ae and form of appli- 

pn may tained from ~ _—, 

ge of Technolog. Manchester, 1. The 

for the receipt of applications is pd 

September. 

nvassing, either directly or indirectly, will 

ualify a are ing for appointment. 














TE. 
15 Principal of the College. 


LOUGHBOROUGH COLLEGE 
LEICESTERSHIRE 
Principal: Dr. H. SCHOFIELD, M.B.E. 


Fully Qualified Foun 
_,, MAN y, REQUIRED to act as SUPER- 

“mg in the College Instructional 
ndry.. Applicants should have served an 
reaticeshite with a firm of repute, and have 
_{xperience with Ferrous and Non-ferrous 


indidates should have received a good educa- 
ratte be capable of handling students and 


he foundry 
ible ag gapped with Beagle cu i 


Tam squeeze sth per mould jing machin 
is desirable, but not essential, that on plic- 
8 sho gol Corporate Members of the Institu- 


REG ot i spolieation” may may be obtained A from | age 
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ASH & DUST SLUICING 
BABCOCK & WILCOX LTD. 


HYDROJE 


INDEX TO ADVERTISEMENTS, PAGE 55 











PUBLIC NOTICES 


CITY OF CARDIFF EDUCATION 
COMMITTEE 


THE TECHNICAL COLLEGE 


—- STEPHENSON, M.A., 
M.Com., D.Se. 


DEPARTMENT OF 1 ENGINEERING 
Acting Head of agree C. G. BEVAN, 
B. A.M.LE.E. 

SESSION 1942-43. 

(Commencing on Tuesday, 6th October, 1942.) 


The Following Courses have 


been arranged for Engineering Students :— 
A three years’ Course in Civil, Mechanical, 
aa Electrical Engineering, jointly with the 








Principal : 


University ome of South Wales and 
Monmouths 
A two ---4 ** Sandwich ’’ Course for 


Apprentices and others having facilities 
— practical experience during the Summer 
‘erm. 

The a ——- are suitable for students 
a paring Degree in Engineering of the 

niversity or Looten and for the Examinations 
of the a Engineering Bodies. 
mA... Courses - ol amnee Pe ieee 

my ring for the Examinations of the 
Board of ‘Trade. 

pak Re. students may consult the Principal 
and Staff each morning between 10 and 12.30 
o’clock from Monday, 14th September, onwards. 
Prospectuses of the separate Departments may be 
obtained upon application to The Principal. 

SCHOLARSHIPS. 

Ten Scholarships, sae tuition fees and 
maintenance grants of £40 per annum for three 
years, will be offered for competition to residents 
of the City of Cardiff, the Administrative 
Counties of Glamorgan, Breconshire, Carmarthen- 
shire, Monmouthshire, and Pembrokeshire, the 
County Boroughs of Merthyr, Newport, and 

Swansea, and the Administrative Area of the 
Rhondda Urban District Council. Forms of 
application to sit for the Scholarship Examination, 
which} commences on Monday, 21st September, 

. at 10 a.m., are obtainable from the 
Principal and must be returned to him, duly 


completed, on or before Thursday, 17th 
September, 1942. 
W. J. WILLIAMS, 
Director of Education. 


City Hall, 
Cardiff. 8721 





SITUATIONS OPEN 





IMPORTANT 


Advertisers in Situations Open Column 
should make themselves acquainted with 
the terms of 


STATUTORY RULES & ORDERS 
1941 Wo. 2069 


RESTRICTION ON ENGAGEMENT ORDER 





NOTICE 


CORRESPONDENCE re Accounts and Remit- 
tances should be sent in future to: 


28, ESSEX STREET, STRAND, LONDON, W.C.z2, 
asid NOT to Bath. 


This change has been caused by enemy action, 
and co-operation is earnestly asked for. 











SITUATIONS OPEN SITUATIONS OPEN 














COPIES or TESTIMONIALS, Nor ORIGINALS, Mise’ REQUIRED =. ENGINEER- 
—. Tndeotrint Under- 
taking — one of the most t im a. 
TO ADVERTISERS UNDER BOX NUMBERS pay Pe ee 

the = VICE of a highly qualified ENGINEER 
IN 8 SITUATIONS OPEN SECTION Cothplete ntrol of . the’ Resesseh 
For the eet of applicants, the Prop saleby Ee. ds and to Direc! and 
are prepared to insert brief notices that wecnnsien alg ow gee PF e. Candidates, who must 
are filled, upon receipt of notifications from the | have ence in a similar rial 
Advertisers. These notices (limited to one line) ition, should possess | 
will be free of charge, and co-operation is Degree an had wide ence in Origina 

asked for. Research and Commercial Development. 





having e 25 


Government contracts, and the com 
considerable peowet standing, 
— en @ lead in all new projects in 


ustry 
ane applications from candidates possessing 
the highest qualifications will be considered. 
ition carries a high sa! i 
Address, 8703, The Engineer . 8708 a 


ONSCIENTIOUS and _ Well-connected DE- 
PARTMENTAL MANAGER WANTED by 
Marine and eral Merchants, to 
Take Charge of Sales. work on salary and 
ae -¥ State qualifications, salary required, 
Must be ay from military service.— 
Address, P4233, The Engineer Ofte "Y 4933 A 














WORKS MANAGER REQUIRED by Lead- 
ing Manufacturers of red Solder Wire. 
Must have Engineering Workshop experience, 
referably, but not essentially, with Hydraulic 
trusion Plant and Wire-draw shines. 
Permanency for suitable man. Commencing 
salary £500/£600 p.a., according to qualifications. 
Works (scheduled Essential Works _ Order) 
evacuated to West Midlands. Write, giving full 
history of previous employment and stating 
whether interview, at our expense, more con- 
venient at factory or London.—Address, 8722, 
The Engineer Office. 8722 a 





For continuation of Small Advertise- 
ments see page 2. 





SITUATIONS OPEN (continued) 
Page 2 
SITUATIONS WANTED, Page 2 
AUCTIONEERS & VALUERS, Page 56 
PATENTS, Page 2 
FOR SALE, Pages 2 and 56 
MACHINERY, &c., WANTED, Page 2 
SUB-CONTRACTING, Page 2 
EDUCATIONAL, Page 2 





For Advertisement Rates see 
First Column Overleaf 





CLASSIFIED ADVERTISEMENTS CLOSE FOR 


PRESS-NOON WEDNESDAYS 











THE ENGINEER 


Ava. 28, ly 














The Engineer 


Annual Subscription Rates 
(including postal charges) 





BRITISH ISLES 3 5 0 
CANADA Rob sens be Glens A 
re a ae 
(except Canada) 
ADVERTISEMENTS 


The Charges for Classified Advertisements are 1/6 
per line up to one irch—minimum charge, 

ao occupying one inch or more at the rate of 18/2 

per inch. Box num xtra, —— os in the 


l/- @ 

case of advertisements under ‘‘ ——s 

Orders MUST be accompanied b: io. 

The rates for Displayed” Rivettinements will be 

— on aunpectien. Classified Advertisements 
annot be inserted unless delivered before TWO 

o’clock on Wednesday afternoon. 
Letters relating to the Advertisement and the aoe y 
ing Departments of the Paper are to be add: 


SITUATIONS OPEN 





EDUCATIONAL 





PATENTS 





ORKS MANAGER REQUIRED for Engi- 
neeri Works, South-East London. 
Administrati sition, but sound engineering 
experience with edium or Heavy Equipment is 
essential. Write, fully Le many itions held, 
class of work, age, &c. Salary £ pars annum. 
—Address, P4224, The Engineer Office. P4224 a 





SITUATIONS WANTED 


CCOUNTANCY: Writing Up of ‘Traders’ 
Books, Preparation of Balance Sheets. 





Part or full-time work by expert staff. Reason- 
able terms.—SAMENGO-TURNER, Ltd., 49, on 
Bond Street, W.1. Regent 4745. P4301 





SSE to Interesting POST Sought 
by Engineer, B.Sc. (47), with experience of 
production and works administration in the 
British Empire, France, and U.S.A. Aircraft 
connections extending over 25 years, including 


commissioned service in R.A.F. Will accept 
wide responsibilities in any country.—Address, 
P4225, The Engineer Office. P4225 B 





the Publisher ; oa alee aeainee acer Sornaanenent 
to the Editor of THE ENGINEER. 


Postal Address, 
28, Essex Street, Strand, London, W.C.2. 


Teleg. (eign, = 
‘Engineer Newspa 
Tel., Central 6568 (1 


Estrand, London.”’ 
10 lines). 





SITUATIONS OPEN 


IMPORTANT 


Advertisers in Situations Open Column 
should make themselves acquainted with 
the terms of 


STATUTORY RULES & ORDERS 
1941 _ 2069 


RESTRICTION ON ENGAGEMENT ORDER 


N ANAGER for Works Inspection Department 
1 WANTED for Engineering Factory in 
Midlands, employing 5000 males and females on 
intricate work. Processes involved _ include 
machining, press work, detail and main 
assemblies, ee, operations, &e. 

It is essential that the man appointed shall 
be an efficient and experienced organiser, and a 
strong but tactful disciplinarian. 

Applications, which will be treated in strict 
confidence, are invited from well-educated men 
from 35 to 50 years of age, and should state the 
fullest details of training and experience in 
chronological order, and indicate salary require- 
ments.—Address, 8712, The Engineer , gl 











VERSEAS EMPLOYMENT.—. ECTURER 
in ENGINEERING is REQUIRED for 
Achimota College, Gold Coast, for two years, 
with possible permanency. Salary £475 a year, 
rising to £840. Separation allowance for married 
men is £80 on salary of £475. A higher com- 
mencing salary may be offered to an exception- 
ally well-qualified candidate. Free passages and 
quarters. Candidates should possess an Honours 
Degree in Engineering, be Associate Members of 
the Institution of Civil, Mechanical, or Electrical 
Engineers, and have some knowledge of Applied 
Electricity. Duties include lecturing and super- 
vising experiments in Applied Thermodynamics 
and Theory of Machines as main subjects for 
London External B.Sc. Engineering 
Courses.—Written applications (no interviews), 
giving details of age, qualifications, and expe- 
and nature of present work, to the 


SECRETARY, Overseas n Power Committee 
(Ref. 391), Ministry of Labour and National 
Service, Hanway House, Red Lion Square, 
London, W.C.1. 8717 a 





VERSEAS EMPLOYMENT.—CIVIL ENGI- 
NEERING STAFF is REQUIRED for the 
Government Railways in West Africa for the 
duration of the war or one tour of 12 24 
months, whichever is the shorter period, with 
prospect of permanency. Salary £475, rising to 
£840. higher commencing salary may be 
offered according to qualifications and experience. 
_ ration allowance for married men is £80 on 
ry of £475. Free quarters and passages, 
free medical attention :— 
Nigeria: Section Engineer, Grade III. 
Gold Coast: Assistant a 
Sierra Leone: Assistant Engineer. 
Candidates must be Associate Memhess of the 
Institution of Civil Engineers or hold a degree 
granting exemption from Sections A and B of the 
Institution’s examination and have had. prac- 
tical experience of Railway Civil Engineering 
Work. Applications from students of the 
Institution who have had the necessary practical 
experience will be considered.—Written appli- 
cations (no interviews), giving particulars of age, 
qualifications, experience, and name of present 
comlapens should be sent to the SECRETARY, 
Overseas Man Power Committee (Ref. 397), 
Ministry of Labour and National oe 
Hanway House, Red Lion Square, = ace C.1 
A 





UPERINTENDENT, Experienced in Main- 
b tenance, REQUIRED for recently established 
Chemical Factory in the Midlands, producing 
vital material. Must be experienced and able to 
control labour. Good salary. First-class 
references required.—Address, P4226, The Engi- 
neer Office. P4226 A 





HE Post You are Seeking May Not be 
Advertised in this Coamme but do not lose 

the Opportunity of Bringing your Requirements 
before all those who would be interested and 
could employ you. An Advertisement in the 
** Situations Wanted ’’ Column would be seen by 
all Leading Engineering Concerns for the cost of 
Four — 6s.; 1s. 6d. for each Additional Line. 
re 0 better way of covering so large a 
field for out @ small charge. 


ESIGNS and TRACING of Jigs, Tools, Fix- 


AUTHORITATIVE 
CORRESPONDENCE TRAINING 


25 FIRST PLACES 


and HUNDREDS OF PASSES in the 
A.M. Inst. C.E., A}, Mes hg A.M.I. 
B. E., A.F.R. Ae.8., A.M.I, Chem. E., C. & 
G., ete., Examinations have Sean gained 
by T.1.G.B. Studen 
Especially in view r} “Air Raid and Working 
Conditions, study at home with the T.1.G.B. in 
pe. and results. 
Write to-day for ngineer’s Guide to 
Success ’’—FREE—containing the world’s choice 
of Engineering Courses—over 2 overing all 
papas and recognised qualifications. Mention 
—e, ee of qualifications that interests you. 
The 7 guarantees training until successful, 
THE TECHNOLOGICAL INSTITUTE OF GREAT BRITAIN 
76, TEMPLE Bar House, Lonpon, E.C.4. 





MACHINERY, &c., WANTED 





tures, Mouldings, and Small Mech 
promptly ‘and confidentially executed by expe- 
rienced Engineering Draughtsmen. 
Messrs. SLADE and COLLET, 178, The 
Ridgeway, North Harrow, Middlesex. P4230 B 





ype ger Age 30, with Sound Knowledge 

de experience, REQUIRES JOB of 
WORKS MANAGER 
aircraft factory, or would consider PARTN 
SHIP in small engineering works.— 
P4231, The Engineer Office. 


in precision engineering or 
TNER- 





(Mech. Eng.), G.I. 


yg (27), B.Se. 
M Experience 


ech. E., full apprenticeship. 
in heavy electrical and aircraft engineering. 
DESIRES improved POSITION where ability 
can be fully utilised. Address, P4227, The Engi- 
neer Office. P4227 B 





NGINEER MARINE SUPERINTENDENT, 
recently retired, wide experience in all 
classes of vessels, WISHES TEMPORARY 
POST.—Box 31, Smith’s Library, ge 
8713 B 





XECUTIVE POSITION REQUIRED, 
trolling Works Machine Shop, &c. Disci- 
plinarian, tactful, organising ability, general 
electrical, mechanical, experimental Stnearine. 
instrument making exp.; used to mixed labour.— 
Address, 8730, The Engineer Office. 8730 B 


Con- 





F the Man You Are Seeking is Not Amongst 
those Advertising in this Column, a Small 
Announcement in the ‘‘ Situations Open” 
Column will Quickly and Economically Produce 
the Right Selection of Applicants, at the same 
time Eliminating Waste of Effort, Waste of 
Time, and Waste of Opportenity. The charge is’ 
Four Lines or under, 6s.; each Additional Line, 
1s. 6d. Box Numbers, is. extra, which includes 
despatch of all replies. 





we SHOP FOREMAN REQUIRES 


SITUATION. ust be priority work. 
Similar position held ; years’ experience. 
Age 42, live man. Start immediately. Full 





particulars. —Address, 8733, The Engineer Office. 
8733 B 
N ECHANICAL ENGINEER (30) SEEKS Pro- 
L gressive POSITION or would consider 
PARTNERSHIP. University Degree, A.M.I. 
Mec E. Experience in steam engineering, 
especially high-pressure boilers, industrial fuel 
economy, modern works organisation.—Address, 
P4334, The Engineer Office. P4334 B 





ECHANICAL HANDLING’ ENGINEER, 
specialist in the preparation of schemes, 
details, specifications, erection, and testing, and 
who has been “ew ' = many years in 


London, SEEKS to RB an estab- 
= FIRM of ENGINEERS on this and war 
work full experience given on 


request.— 
P4310 B 





Address, P4310, The Engineer Office. 

| eer and PRODUCTION ENGINEER 
(48) SEEKS APPOINTMENT where energy 

and ability can be more fully employed. Wide 

engineering and industrial experience with well- 

known Salary p.a.—Ad " 

P4309, The Engineer Office. P4309 B 





RODUCTION ENGINEER, 43 Years of Age, 
20 years’ = rience as executive, including 

8 years with | ing U.S.A. engineering firm as 
production engifiott and a has 
now obtained release from leading aircraft firm 
where he was —— engineer. Holder of 
two degrees and member of iis engineering 
institutions, fluent Spanish, intimate know! —— 

00 


modern worksho practice, 
assembly and efficient production methods.— 
Write, PRODUCTION ENGINEER, 26, Sandy- 
croft Road, Gloucester. P4335 B 


cutting 





URCHASING gag Over Military Age, 
SEEKS POST as Buying and Contract 
Manager or Assistant. Sixteen years’ canes 
all kinds engineering material. Free now due to 
disintegration of firm.—Address, P4229, The 
Engineer Office. P4229 B 





HOROUGHLY COMPETENT EMPLOYMENT 
MANAGER SEEKS permanent POSITION 
with firm of repute. One or more undertakings, 
able to reorganise, if necessary. Age 34. Full 
particulars on request.—Address, P4336, The 
Engineer Office. P4336 B 


y eS SECOND-HAND 10ft. by tin. 
LDER or PRESS BRAKE, belt or 

motor go allt Bs particulars, 8739, The 

Engineer Office. 8739 





yer. Open-ended BAR SHEARS, Cap. of 
cutting mild steel cold to the following 
sizes :—Squares, 2jin. max.; rounds, 
flats, 14in. by lin. by 6in. by lhin.; 
ended preferable. Particulars.—Address, 8 

The Engineer Office. 8720 F 





peat. TUP or SCRAP BREAKER, Com- 

plete with Bar or Hook. Weight about 
10 cwt. Price and state if new or second-hand.— 
Address, P4228, The Engineer Office. P4228 F 





A™ CLASSES OF MACHINE TOOLS 

WANTED. Cash paid.—NORMAN POTTs, 

105, Alcester Road South, Birmingham, e! 
8705 F 





We are licensed by the Machine 
Tool Control for the purchase of all 
classes of Machine Tools, and we offer 
good prices for surplus Machinery 
in any quantities, large or small. 


F. J. EDWARDS, LTD. 
359, EUSTON aut LONDON, 


Telephone No.: EUSton 4681 
Telegrams: “ Bescotools, Norwest, London.” 





—— HERBERT, Ltd., Coventry, PAY 
EST PRICES FOR ‘SECOND - HAND 
MACHINE TOOLS in good condition by first- 
class makers. 
Write, wire, or ‘phone, and our representative 





will call. 
"Phone: 88781 (12 lines), Coventry ;  Tele- 
grams : ‘‘ Lathe, Coventry.’ 1002 F 
SUB-CONTRACTING 





WANTED 





A™ SPOT and OXY- ACETYLENE WELD- 
ING WORK REQUIRED; also SHEET 
BENDING and CURVING up to '3/16in. thick.— 

Address, 8729, The Engineer Office. 8729 mw 





— WORK REQUIRED, Large or 

Ny seta, suitable a Centre Lathes (9in. 
ers. by 8ft.), Slotters, Drills. pers, Planers, 
&e. —STRINGERS, Ltd., Wincobank, a. 





OFFERED 
i. with Any or An of the roLLow ise 
APACITIES AVAILABLE REQUIRED 
for the Manufacture of Small and Medium-size, 
2 ial-purpose Machines :—Turning, Planing, 
ping, Milling, Fitting; also Iron, Brass, 
pe Steel Casting. Priority work, long runs, and 


post-war prospects.—Address, P4320, The Engi- 
neer Office. ‘P4320 mo 








EQUIRED, ENGINEERING FIRM 
UNDERTAKE MANUF. 
SMALL MACHINES —— 

drawings ; tterns an 
supplied. mtinuous runs of priority work. 
Please send details of plant Fe Se for this 
work.—Address, P4282, The Fenn 

(3) 





we FIRM Able to UNDERTAKE the 
ANUFACTURE of STEEL PRECISION 

MOULDS. suitable for operating in hydraulic 
presses to conform plasticised materials. These 
moulds would ultimately be required in fairly 
big quantities, and firms able to undertake this 


work should communicate with LEADER- 
H, Ltd., Stapleford Road,» Trowell, 
Nottingham. P4232 Mo 





Works MANAGER, Metallurgist, Engineer, 
SEEKS CHANGE of POSITION. Experi- 
ence with male and female labour, castings pro- 
duction, oe ~ machine construction, ay all 








aspects of a firm’s activities.—Address, P4337, 
The Engineer Office. P4337 B 








F. Ww. BRACKET & CO. LTD. 
HESTER 


Water oes Pennell Wylie Filters, 
Pumps, Air Compressors, Iron Castings, &c. 














T is DESIRED to SECURE the 
DEVELOPMENT 


in thy 

= iom of BRITISH PATENT \; ty 
relates to “* Improved Means a , 
Machine Tool Guideways,”" either by yy 
GRANT of LICENCES or otherwise «4 
acceptable to the patentees.—Interestaj 
desiring copies of the — snes Decl 

further particulars should SSELING 

LANGNER, PARRY and R¢ N80 
Quality Court, London, W.C 
ag PROPRIETORS of BRITISH » 
469,605, relating + kd eat TOV 

or re lating to Alloy Steels, = IRE 
into NEGOTIATIONS — rom or pa 
Great Britain for the SALE of the p 
RIGHTS or for the GRANT of LICEN 
manufacture under royalty. — Inquiries § 
addressed to D. YOUNG and CO, 
Patent Agents, 21, Bourne End Roady 
wood, Middlesex. 
















































FOR SALE 


ROWN and TAWSE TUBES, Limi 
available a number of SECON) 
MACHINE TOOLS, surplus to their 
ments, in varying ee —List and dag 
application to BROWN and Ss ; 
reet, he 


Princess 
(ele Bromley. 



















S] 
i ARD 3843), or 
ndon, E.3 (telephone, ADVance 4466), 
= lying in London area and comprise 
Drill, Boring, Punching and Shearing 
thes, &e. a 















poe SALE, ONE HORIZONTA, 
RECEIVER, working eereere 10 

square inch, size 20ft. long, 6ft. diameter, 

outlets 7in., 4in., 2in., and as me 

ance rt available.—A 

co., WIRE MANUFACTURERS, 1 lta 

Works, Halifax. 


FOR SALE 


IN GOOD CONDITION 
ONE MORRIS GOODS LIFT. 

Safe working load, 2 tons 

Size of cage, 7ft. long by 4ft. 
6ft. high. 

Lift (floor to floor), 16ft. 

Steel grill gates with auto. locking coniy 

Push control for motors external to cag. 

Motor wound for 400 volts, 3-phase supp) 

Age of lift, approximately nine yearn. 

AUGUST DRYING STOVE (two-Chamber, 

Size, 15ft. long by 7ft. wide by 6, 
(each chamber). 

The stove is built of brick and steel aj 
two compartments, which can be om 
independently. 

Heavy steel doors with counterbalany 
vertical motion are fitted to the steel 

40ft. of lft. 2in. dia. exhaust ducting , 
with two right-angle bends. 

The stove is complete with all necessary 
and controls. 

The heating unit is made by August, 

lifax, and the firing is solid fuel 

Two steel loading trollies, each 14ft. \ 

. wide. 
PICKLING PLANT: 
LEAD-LINED TANKS. 

One tank, 8ft. long by 3ft. wide by 2. 

One tank built in the form of a righ 
with arms of 8ft. and 13ft. respeti 
The tank is 2ft. 6in. wide and 2ft. sin 
Both tanks suitable for acid. 
STEEL TANK. 

a sheet metal and angle iron .~ 12. 



















2in. 





2ft. 6in. wide by 2ft. 8in. deep. 
these tanks is fitted with lows 
heating coil. 
MORGAN TILTING FURNACE. 

Makers, Morgan, Ltd., Battersea ! 
London. 

Maker’s No. 2460, Type CA. 

Capacity, 600 Ib 


This furnace is oil fired and is complet 
all fans, &c., including header oil fee 
but less main oil feed storage tank. 

REVERBERATORY FURNACE. 

Dimensions, 3ft. 9in. wide by 8&ft. la 

PS. Ay f al hi 
a y, 2cwt. of alum. per hour. 

Fuel oo lid. = 

INSPECTION INVITED. 
HUMBER LTD., 
Coventry. 


*Phone 5544. 87 





For continuation of Small Advert 
ments see page 56. 


HAMWORT 


PUMPS & AIR COMPRESSORS 
THE HAMWORTHY ENGINEERING O0., Ltd, Poole 
Phone Poole 735 (P.B.X.). Grama [nventions, 
Also 118, Queen Street, GLASGOW. 


WOOTTON BROS,, L 


COALVILLE, NEAR LEICESTER. 
Telegrams: Wootton, Ooalville. 
Brickworks Plant. Sanitary Pipe * 
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Colliery Plant. 
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A Seven-Day Journal 


Loss of H.M. Submarine “ Upholder ” 


On Saturday, August 22nd, an Admiralty 
communique announced the loss of the sub- 
marine “‘ Upholder,’’ under the command of 
Lieut..Commander M. D. Wanklyn, V.C., 
D.S.0., R.N. .The ship was lost while making 
her twenty-fifth patrol in the Mediterranean Sea. 
The communique states that it is seldom proper 
for the Board of Admiralty to draw distinctions 
between different services rendered in the course 
of naval duty, but they have taken this oppor- 
tunity of singling out those of the “‘ Upholder ” 
under the command of Lieut.-Commander 
Wanklyn for special mention. She was long 
employed against enemy communications in 
the Central Mediterranean and became noted for 
the uniformly high quality of her services in 
that arduous and dangerous duty. Such was 
the standard of skill and daring set by her 
commander and the officers and men under him 
that they and their ship became an inspiration, 
not only to their own flotilla, but to the fleet of 
which it was a part, and Malta, where for so 
long the ‘“* Upholder ” was based. The ship and 
her company are gone, but the example and 
inspiration remain. The ‘“‘ Upholder” was a 
submarine of the ‘‘ Ursula ”’ class, having a dis- 
placement of 540/730 tons. Her complement 
was twenty-seven and her principal dimensions 
180ft. by 16ft. by 12ft. 9m. She carried six 
2lin. torpedo tubes and one 3in. gun. Her 
engines had a designed output of 615/825 
B.H.P., corresponding to speeds of 11-+25/10 


knots. 


The Late Mr. A. E. Stephen 


A FURTHER link with early marine engineering 
on the Clyde has been severed by the death, last 
week, at his home, ‘‘ Auchenfail,’”’ Mauchline, 
Ayrshire, of Mr. Alexander Edward Stephen, 
who was for fourteen years the chairman of 
Alexander Stephen and Sons, Ltd., of Lint- 
house, Glasgow, and took a lead in developing 
the engineering department of the firm. Mr. 
Stephen, who was the son of the late Alexander 
Stephen, received his education at the Royal 
Technical College, Glasgow, and Glasgow 
University, after which, at an early age, he 
entered the firm’s engineering works. He 
became a partner in the business, along with his 
brother, the late Mr. Fred J. Stephen, in 1887. 
He reorganised the Linthouse engine works and 
laid the foundations for their later development. 
In addition, he took an increasing interest in 
the general administration of the business and 
was subsequently appointed managing director. 
During the last war, in 1915, Mr. Alexander 
succeeded the late Mr. John Stephen as chair- 
man of the company, a position he continued to 
hold during the first decade of the post-war 
years. He retired from the position of chairman 
of the firm in 1929, but remained a director of 
the company until his death. He was eighty- 
two years of age and had been ill for some time. 
Like other members of the Stephen family, he 
was an enthusiastic yachtsman, and was a 
member of various yacht clubs. Since his 
retirement he took a keen interest in local 
affairs and he was for some years greatly 
interested in the Glasgow hospitals. His work 
for the famous Linthouse shipyard and engine 
works will long be remembered. 


Civil Engineers and the Building 
Industry 


On Tuesday, August 25th, a very largely 
attended conference took place at the Insti- 
tution of Civil Engineers on “ Civil Engineers 
and the Building Industry.” It was called 
to consider various problems which confront 
the building and civil engineering industries, 
particularly those which are likely to have to 
be faced in the post-war period. The meeting 
was presided over by Professor C. E. Inglis, 
President of the Institution of Civil Engineers, 





who, in the course of his opening remarks, said 
that they had decided to give form and 
expression to a growing conviction that engi- 
neers in the past had not taken sufficient 
interest in the building industry. Unless engi- 
neers and builders closed their ranks and 
learned to build more scientifically and 
economically than they had done in the past, 
then the great task of reconstruction which 
lay ahead would be utterly beyond their capa- 
bilities. Lord Portal, the Minister of Works 
and Planning, counselled preparation for the 
future and harmonious working together, and 
added that the one thing he looked forward to 
was the unanimous counsel of all sections of the 
industry. Priorities there would have to be, 
but above all it must be a balanced programme. 
Mr. W. H. A. Ansell, the President of the Royal 
Institute of British Architects, pointed out that 
the most important consideration was that of 
ensuring that what industry produced would be 
of the greatest national benefit. Standardisa- 
tion might be necessary, but he felt that it 
should be replaced as soon as possible by a 
return to the highest standards of the past, to 
which must be added an intelligent and 
adventurous use of new materials and methods. 
In his speech, Mr. R. Coppock, the General 
Secretary of the National Federation of Building 
Trade Operatives, appealed to members of the 
Institution to get down from the pedestal they 
had occupied and become mixers in the building 
industry. Among others who spoke were 
Mr. T. Howarth, President of the National 
Federation of Building ‘Trade Employers ; 
Mr. H. T. Holloway, President of the Federation 
of Civil Engineering Contractors; Mr. J. W. 
Stephenson, President of the National Federa- 
tion of Building Trade Operatives ; and Colonel 
C. M. Norrie, M. Inst. C.E., who suggested that 
a@ representative Council should be formed, 
which could speak for the industry with one 
voice. We understand that further meetings 
are to be arranged. Further reference to the 
above meeting will be made in our next issue. 


The Loss of H.M.A.S. “ Canberra” 


By the sinking of the Australian cruiser 
“Canberra,” which took place at night on 
August 9th, the Royal Australian Navy has 
suffered the loss of a famous ship. The ‘ Can- 
berra ” took part in the battle of the Solomon 
Islands, and was on patrol as part of the cover- 
ing naval force. For two days the ships in 
this patrol were attacked by Japanese bombers, 
but owing to their dispersal by American 
fighters little damage was done. On the night 
of the 9th inst., however, the ‘‘ Canberra ” was 
turning to avoid a torpedo when star shells 
showed her outline to an attacking Japanese 
warship, which fired two broadsides, hitting the 
bridge and the 4in. gun deck. More than 600 
survivors were taken aboard another naval 
vessel and were safely landed in an Australian 
port on Thursday, August 20th. It is stated 
that there were 193 casualties, including 19 men 
died of wounds, 109 wounded, and 74 missing, 
believed to have been killed. The ‘‘ Canberra,” 
we may recall, was built and engined on the 
Clyde by John Brown and Co., Ltd., being 
laid down in 1925 and completed in July, 1928. 
She was a sister ship of the ‘‘ Australia,” and 
was a “ Kent?’ class cruiser, with a standard 
displacement as reconstructed of 10,000 tons. 
The length overall was 630ft., with a beam of 
68ft. 4in. and a mean draught of 16ft. 3in. She 
was armed with eight 8in. guns and eight 4in. 
anti-aircraft guns, and also 2-pouinder and 
3-pounder guns and smaller guns. Eight torpedo 
tubes for 2lin. torpedoes were originally fitted, 
and after reconstruction provision was made for 
three aircraft. The armament comprised 4in. 
deck armour, 2in. and 14in. armour on the gun- 
houses, and 3in. armour on the control tower. 
Bulges were also fitted. The machinery con- 
sisted of a quadruple-screw arrangement of 
Brown-Curtis geared turbines, taking steam 





from eight Admiralty oil-fired three-drum 
boilers. The designed output of the turbines 
was 80,000 S.H.P., corresponding to a speed of 
31-5 knots, and 3400 tons of oil fuel were 
carried, sufficient for a full-speed radius of 2300 
miles and 10,400 miles at an economical cruising 
speed of 11 to 14 knots. 


Domestic Fuel Control 


On Sunday last, Commander Stephen King- 
Hall, R.N. (Retd.), Publicity Director of the 
Ministry of Fuel and Power, broadcast an 
explanation of the Ministry’s plans for what it 
calls ‘‘ The Battle for Fuel.” The country has 
been split up into Northern, Midlands, and 
Southern Sections for a house fuel allowance, 
which in the Northern Area varies from 80 to 
170 fuel units, according to whether one or 
seven rooms are used, the corresponding figures 
for the Midlands and Southern Areas being 
60 to 140 units and 50 to 110 units. In addition 
to the house allowance, there is a personal 
allowance of 15 units a year for adults and 
children. The equivalent values of one fuel 
unit are given as 4cwt. of coal or coke, 500 
cubic feet of gas, 50 units of electricity, or 
1 gallon of paraffin. Householders are invited 
to study the plan and to keep within their 
own personal target. If the economies made 
possible by the adoption of the targets given 
by the new scheme are realised, then a good 
deal of fuel will be released for war industry. 
Meanwhile non-industrial establishments are 
to receive a special fuel assessment form from 
their local fuel overseer, and if such a form is not 
received by post by September 7th, then one 
should be obtained from the local Fuel Office. 
Lord Henley’s Committee on Peat Resources has 
now presented its report to the Ministry of Fuel 
and Power. One of its conclusions is that people 
who have access to peat deposits should use 
peat in their homes instead of coal. Such a use 
of peat deposits would, it is poimted out, not 
only release much transport, but would also 
free a considerable amount of household coal 
for war purposes. 


The Late Mr. A. H. Haver 


THE death of Mr. Arthur Henry Haver, at 
Nottingham, last week, at the age of eighty-five, 
following a long illness, recalls the success of the 
Doxford turret type of merchant ship, with 
which he was closely connected as designer. 
Mr. Haver was a native of South Shields and 
received his education on Tyneside. He was 
engaged in naval architecture with a Belfast, 
firm until 1882, when he was appointed chief 
draughtsman of William Doxford and Sons, 
Ltd., at Pallion shipyard. In that position he 
took a prominent part in the design and con- 
struction of the turret type of merchant ship, 
which was built by the firm for a period of 
twenty years, until it was superseded by the 
open shelter deck type of vessel. Between 1894 
and 1914 no less than 178 turret type ships were 
built, representing more than a million tons. In 
1902 Mr. Haver joined the designing staff of 
the late firm of Osbourne, Graham and Co., at 
Hylton, Sunderland, and while with that firm he 
designed a monitor type of ship with corrugated 
sides, so arranged as to break the force of the 
waves. The first of these monitor ships was 
constructed at the Hylton shipyard and after- 
wards a number of similar ships were built on 
the Tyne in various shipyards. During the last 
war Mr. Haver was associated with the Monitor 
Shipping Corporation, of Newcastle-on-Tyne. 
In recent years Mr. Haver ceased to practise 
as a naval architect, but he continued to take 
the keenest interest in naval architecture and 
completed a book on that subject shortly 
before his death. He carried out many experi- 
ments in his private experimental tank for 
testing ship models at Sunderland, and pre- 
sented some of his designs and models to the 
Science Museum at South Kensington. 
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Excavating Machinery in the Ironstone 


Fields 


By W. BARNES, MI. Mech. E. 
No. IV 


(Continued from page 146, August 21st) 


TEWARTS AND LLOYDS, Ltd., were the 

first to employ electrically-driven excava- 
tors for stripping and digging ironstone— 
Fig. 17. The stripping shovel, a Ransomes and 
Rapier “‘ 5360,” weighs over 600 tons, is 
mounted on four rail-mounted bogies, similar 
to the big steam stripping machine previously 
referred to, but the bogies are fitted with a 
hydraulic equalising device, by means of 
which the machine can be levelled on the 
horizontal plane when working on uneven 
ground. It carries a 9 cubic yard bucket to 
dump at a radius of 103ft., and deal with 
45ft. to 55ft. of overburden at the rate of 
2000-3000 cubic yards per day of eight 
working hours. The Ward Leonard system 
of electric control is used upon the machine, 


stripping and stone loading were also pur- 
chased by the Staveley Coal and Iron Com- 
pany for its mines at Pilton and Eastwell. 

A 52-B diesel-driven dragline was pur- 
chased by Stewarts and Lloyds in 1933. This 
was first used for making a new railway 
cutting in connection with the new works at 
Corby, and then transferred to Harring- 
worth for stripping ironstone. 

Only two diesel-electric excavators were 
purchased, both shovels, one by the Appleby- 
Frodingham Steel Company, the other by the 
Pilton Ironstone Company. They did not 
find favour, however, and the former has 
recently been converted into a “ straight 
electric.” 

The introduction of electric and diesel- 





Where electric current is available, however 
electricity is usually decided upon fo, 
machines of about 24 cubic yard capacity 
and diesel power for smaller machines. 

High-tension current of 3300 volts jg 
usually favoured in order to reduce the weight 
and cost of the electric cables and make them 
easier to handle. 


CALCINING 


Some of the ironstone, particularly the 
green carbonate, is calcined or roasted to 
drive off the volatile constituents (water and 
carbon dioxide). The operation has the 
effect of reducing the weight of the ironstone 
by approximately 25 to 30 per cent., which 
correspondingly lowers tho cost of transport 
to the blast-furnaces. In addition, unwieldy 
blocks of green stone are broken down and the 
ferrous carbonate is turned to ferric oxide, 
which lessens the cost of reducing the ore in 
the furnaces. 

If the ironstone has to be calcined, it was, 
and still is in some instances, taken to large 
heaps or clamps an acre or more in extent, 
where, mixed with small coal or slack, it is 
dumped on to a bed of large coal which is 
ignited at the edges. The fire then burns 
steadily throughout the heap. After the fire 














FiG. 17—9- YARD STRIPPING SHOVEL AND 


which implies the use of a motor coupled to 
separate generators for supplying D.C. power 
to separate motors for digging, swinging, and 
crowding. 

For digging the ironstone uncovered by the 
big stripper, a Ruston-Bucyrus 100-RB 
Ward Leonard electric shovel is employed. 
This machine is mounted on caterpillar 
tracks and has a bucket of 3} cubic yards 
capacity. The working weight of the machine 
is approximately 125 tons and it will dig 
2000-2500 tons of ironstone per day of 
eight working hours. 

In 1933 the Frodingham Iron and Steel 
Company, now the Appleby-Frodingham 
Steel Company, installed in its Cottesmore 
Mines two Ruston-Bucyrus diesel machines, 
a 43-B dragline with 55ft. boom and 1} cubic 
yard bucket for stripping about 3ft. of over- 
burden at the rate of 400-500 cubic yards 
per day of eight hours, and a 37-B shovel with 
a 14 cubic yard bucket for digging the iron- 
stone at the rate of 600 to 800 tons per day 
of eight hours. The dragline removes the 
top soil and subsoil separately in the manner 
described in connection with the dragline 
installed by the Stanton Company at Harston. 
Duplicates of these machines were ordered in 
1938. 43-B diesel draglines and shovels for 








3%-YARD DIGGER 


driven machines, all of them on caterpillar 
mountings, excepting the big Ransomes and 
Rapier strippers, proved a great step forward, 
and henceforward, with the exception of a 
Ransomes and Rapier steam dragline pur- 
chased by the Oxfordshire Ironstone Com- 
pany, no further steam machines were used 
by the ironstone companies, who are 
gradually replacing and scrapping their 
steam machines. The choice of diesel or 
electric power depends chiefly upon the 
size of machine, the accessibility and cost 
of electric current, and whether the 
machine is required for work in a more or 
less permanent situation or to be transported 
occasionally to different workings. Upon 
the big stripping shovels and the large quarry 
type shovels of 34 cubic yard capacity and 
upwards electric power only is available, and 
if it is desired to use these machines the 
purchaser must obtain a supply of electric 
power from the nearest point of supply ; 
fortunately because of the grid system this is 
usually possible. Upon shovels and draglines 
up to and including 2} cubic yard capacity 
and also upon the walking type of dragline, 
which will be described later, a choice of 





Fic. 18—ELECTRIC DRAGLINE FOR STRIPPING, RE-SORTING AND DIGGING 


has burnt itself out, which may take between 
six and twelve weeks, the calcined stone is 
loaded by means of power shovels into 
wagons for transport to the furnaces. 

In 1924 the Stanton Company introduced 
the “‘ continuous” method of calcining the 
ironstone in its Stainby Quarry, using 
steam excavators, which were replaced by 
electrical machines in 1936. The workings 
in this quarry are ideal for working in the 
manner to be described, and extend about 
three-quarters of the are of a large circle 
having a total length of about 1 mile. Instead 
of loading the stone into wagons and dumping 
it into clamps, as previously described, the 
ironstone is dumped at the rear of a 
24 cubic yard Ruston-Bucyrus electric 
shovel. Working in advance of the ironstone 
digger is a similar size of machine equipped 
as a dragline with a 1} cubic yard bucket and 
70ft. boom, which removes 3ft. to 5ft. of 
overburden, keeping the top soil and subsoil 
separate, to enable the land to be put back 
into cultivation as previously described. 
Following the dragline and working in 
advance of the shovel is a 10-RB Ruston- 
Bucyrus caterpillar mounted grabbing crane, 





diesel or electric power is available, so the 
purchaser can make a more or less free choice. 


which deposits about 6in. of slack on the 
surface of the ironstone, the slack being 
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taken from coal wagons standing in the 
bottom of the cutting. During the digging 
action of the shovel the coal trickles down 
the working face and mixes with the iron- 
stone, so that when it is ignited in the manner 
described it burns its way through the heap 
of ironstone. The ironstone is calcined in a 
length of nearly a mile. Calcining takes 
about eight weeks. The calcined stone is 
afterwards excavated by means of a Ran- 
somes and Rapier 24 cubic yard Ward 
Leonard electric shovel. The working is thus 
continuous, the machines all working in the 
same direction on the circumference of the 
circle, the shovel loading the calcined stone 
working at a time interval of about eight to 
ten weeks behind the ironstone digger. 

Following the successful application of a 
dragline for stripping and re-soiling, the Stan- 
ton Company went a step further and proved 
it was practicable also to excavate the iron- 
stone with the dragline employed for strip- 
ping and re-soiling. Thus only one excavator 
was necessary for removing in succession the 
top soil, subsoil, and finally the ironstone. 
The success of this method of working was 
first demonstrated by the Stanton Company 
with comparatively small machines in shallow 
deposits at Eaton and Market Overton. It 
then applied the principle to a new mine at 
Buckminster, using a 100-RB electric drag- 
line fitted with a 4 cubic yard bucket on a 
60ft. boom—Fig. 18. This machine, in 
addition to removing the cover, excavates 
approximately 1000 tons of ironstone per 
working day of eight hours. As the working 
conditions in this pit are not suitable for the 
“ continuous ” method of calcining the iron- 
stone behind the ironstone digger, the 
Stanton Company introduced an improved 
method of clamp calcining. A small pro- 
portion of the ironstone is despatched to the 
furnaces in its raw state, and this is loaded 
into large hopper wagons of 20 tons capacity, 
which are run on the surface of the mine. 
Most of the stone is, however, calcined, and 
this is loaded into tipping skips placed on 
railway ‘“‘ bogies ” specially designed to take 
three skips. Each skip holds one bucket load 
of ironstone, weighing from 4} to 5 tons. 
When the loading of a train is completed it is 
hauled by a locomotive to the calcining 
clamps, where a specially designed 55-RB 
Ward Leonard electric crane on caterpillar 
tracks lifts the skips off the wagons one at a 
time and dumps the ironstone contents on to 
the calcining clamps. The required amount 
of coal dust or slack is mixed with the iron- 
stone by means of a 10-RB 3-yard grabbing 
crane on caterpillar tracks, which dumps 
the coal into the bottom of the empty 
skips on the return journey of the train 
from the clamps to the mine. The iron- 
stone is then loaded by the dragline on to the 
coal in the bottom of the skips, so that the 
coal mixes with the ironstone when the con 
tents of the skip are dumped on to the 
calcining heaps. The burning is carried out 
in the manner previously described and the 
calcined stone is loaded up by means of 
a power shovel. 


DRAGLINE EXCAVATORS 


It will be noted that dragline excavators 
are being increasingly used for removing the 
cover and occasionally for digging the iron- 
stone. They are also used for opening up 
new ironstone mines, usually by driving a 
“ gullet ’’ or cutting through the property to 
obtain access to the ironstone. In some 
instances the cutting has been driven through 
both the cover and the ironstone, the latter 
being loaded into wagons for transport to 
the furnaces and the former discharged on to 
the surface of the ground, sometimes to be re- 
handled and dumped into the cutting during 


a subsequent cut. It is possible to excavate 
some ironstone without the use of explosives, 
but in others the ironstone must be well 
loosened and broken up by the process of 
blasting. It should be recognised, however, 
that it is not altogether the dragline type of 
excavator which makes the use of explosives 
necessary, as similar assistance would also 
have to be given in many instances to a 
shovel type of excavator. 

Most of the workings in recent years have 
been opened up by means of draglines. For 
the remainder, the newer type of scraper 
equipment has been used, as described later. 
Many large draglines are now used for 
stripping, for which purpose they are 
especially useful because of their big digging 
and dumping radii, the advantage of working 
from the surface of the ground, and being 
able to remove the material in separate 
layers or strata. 

Quite recently the “ walking” dragline 
has increased the usefulness of the dragline 
type of excavator, chiefly because of the 
longer boom which can be fitted to it com- 
pared with a caterpillar mounted machine of 





equal weight. Nine machines of this type 








were installed during 1940-42 for stripping 
ironstone in the Jurassic Measures. 

The first machine, a 5-W Ruston-Bucyrus- 
Monighan, was installed by the Wellingboro’ 
Iron Company to remove 34ft. of cover and 
restore the worked-out ground so that it could 
be put back into cultivation. This machine 
was fitted with a boom 135ft. long and a 
3 cubic yard bucket. It was electrically 
driven by means of the Ward Leonard system 
of control—Fig. 19. 

A similar size of machine, but fitted with a 
4 cubic yard bucket, was installed in 1942 by 
the South Durham Company at Storefield, 
near Kettering. This machine excavates and 
dumps 15,000 to 16,000 cubic yards of 
material, containing a considerable quantity 
of heavy limestone, in a working week of 
about sixty hours. 

Another interesting machine of the same 
size and make as the foregoing was installed 
at Scunthorpe in 1940-41 by the Midland 
Ironstone Company. It is diesel driven and 
carries a 2} cubic yard bucket on a boom 
150ft. long to remove approximately 50ft. 
of cover. Another machine approximately 
equal in size to the 5-W, a Ward Leonard 
electric, Ransomes and Rapier 170-W, was 
installed by the Naylor Benzon Mining Com- 
pany for use in its mines at Nassington. 





One of the features of the walking dragline 
is the base, which is of circular construction 





and “‘ sits ” directly on the ground during the 
digging operations. The base of a machine 
weighing approximately 150 to 170 tons is 
24ft. diameter, which gives the low bearing 
pressure upon the ground of 5 lb. to 6 lb. per 
square inch, which compares with approxi- 
mately 20lb. or more upon a caterpillar- 
mounted machine of the same weight ; this 
enables the machine to travel and work on 
soft ground without the use of timber mats. 
It is called a “ walking ” dragline because of 
the ingenious walking device fitted to it, 
which takes the place of rail wheels or the 
newer caterpillar tracks. The mechanism 
consists chiefly. of two large rafts or shoes 
which are suspended from cam guides on 
each side of the revolving frame. When the 
machine is operating as a dragline the shoes 
are lifted and held clear of the ground. When 
it is required to move the machine to a new 
location the walking machinery is put into 
motion and the shoes are simultaneously 
lowered on to the ground until the weight of 
the machine, or most of it, is transferred 
from the base to the shoes. As the motion is 
continued the whole machine, exclusive of 
the shoes, of course, is first lifted and tilted 








FIG. 19—-WALKING DRAGLINE STRIPPING IRONSTONE COVER 


and then moved a distance of 6ft. or 7ft., the 
rear portion of the machine meanwhile 
trailing on the ground. The tilting motion 
of the machine ingeniously breaks the 
suction under the base on sticky ground. A 
very important and useful feature of the 
walking device is that the machine can “ step 
off ” and “ walk ” in any direction by simply 
slewing the superstructure in the opposite 
direction in which it is required to move, so 
that the machine travels backwards, i.e., in 
the opposite direction to which the boom 
ints. 

The tractor-drawn scraper is the most 
recent introduction to the excavator field 
and its use is likely to increase. Quite recently 
two new quarries, one for the Staveley Coal 
and Iron Company at Lamport—Fig. 20—and 
the other for the Stanton Ironworks Company 
at Harlaxton, have been opened up with scraper 
equipment. In both instances a long and 
wide stretch of cover was removed to expose 
the bed of ironstone, the cover being dumped 
clear of the workings on to adjacent low-lying 
land. 

In addition to its obvious use for opening 
up ironstone workings with shallow cover, 
tractor equipment should be useful for 
removing a portion of material in workings 
which are too deep for the working capacity 
or range of a stripping shovel or dragline. 





Other units of tractor equipment, the bull- 
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grader and bulldozer, should also be useful for 
levelling “‘ hills and dales ” upon the dump 
side when the operation can be economically 
carried out. A small caterpillar-mounted 
dragline is also useful for the same pur- 
pose. 

In conclusion, it will be useful to sum up 
this historical review of excavating machines 
in the ironstone fields, which shows the great 
progress made in digging this essential mineral 
from the beds in which it was formed ages 
ago. For many years steam machines on rail 
wheel mountings were used, but these 
have now been superseded by electric or 
diesel power and caterpillar mountings or the 
walking type of traction, which, although 
new in this country, has been in use in 
America for over twenty years. 

Outcrop deposits were first worked by 
means of cheap and efficient hand labour. 
As industrial Britain developed the demand 
for iron ore increased. As the cover increased 
in depth the cost of obtaining access to the 
ironstone also increased. About this time 


stone face. This machine, however, like the 
transporter, was not a practical proposition 
for deep cover, and therefore it failed to 
make good, especially as the cover in most 
areas was very rapidly increasing in depth. 
The combined endless bucket excavator 
and belt conveyor was a better practical 
solution, as it could be more easily designed 
to deal with deep faces ; but, unfortunately, 
it could not dig heavy material, especially if 
mixed with stones; therefore its use was 
confined to the Scunthorpe area, where the 
cover consists mainly of sand and easily 
excavated clay. Even here it did not make 
much progress, as it was not sufficiently 
mobile or adaptable to varying conditions. 
The long-boom shovel was_ therefore 
favoured, as it combined an excavator and 
conveyor in one machine standing on the 
surface of the ironstone and capable of 
dealing with between 50ft. and 60ft. of heavy 
cover. This is practically the maximum at 
the present time with a single-bucket exca- 
vator, as used in this country, although 











FIG. 20—TRACTOR-DRAWN SCRAPER 


mechanical excavators, or steam navvies, 
as they were called, were being increasingly 
used on public works, chiefly for railway con- 
struction, and the ironstone mineowners 
turned to these machines. They proved 
useful, especially for digging the ironstone. 
The cover being shallow was adso easy to dig, 
but the problem was how to deposit the 
excavated material on to the ground from 
which the ironstone had been removed, this, 
of course, being the nearest dumping ground. 
Locomotives and wagons as used on public 
works were almost ruled out because of the 
cost involved; thus conveyors came into 
use and eventually cover from 30ft. to 40ft. 
thick was removed by this means. For 
greater depths they became impracticable, 
however, as the depth of working was 
governed mainly by the length and height of 
the conveyor track, and as these increased 
the weight of the machine rose out of pro- 
portion to the increased dimensions. In 
addition, they occupied useful working space 
in the bottom of the workings and the bigger 
the transporters the more room was required 
and the more difficult they became to move 
about, especially at the end of the workings, 
where they had to pass the excavators and 
manceuvre into position for the next cut. 
Thus the combined single-bucket exca- 
vator and transportér was introduced to 
combine two machines in a single unit with 
one boiler and one set of tracks standing on 
the ironstone. This reduced the space 


larger machines of this type are used in 
America, chiefly in open-cast coal mines, 
which cover greater areas than our open-cast 
ironstone deposits. 

The most favoured machine at present is 
the walking dragline. This also combines the 
operation of digging and conveying in one 
machine, has a big digging and dumping 
range, stands on the surface of the mine or 
possibly part of the way down, and can be 
easily and quickly travelled and manceuvred 





for short distances. It is also possible in 
most mines to level and restore the worked. 
out ground with it so that it can be put back 


cannot excavate such heavy material as the 
big stripping shovel. , 

The greatest depth of cover which can be 
removed with a standard stripping shovel 
weighing about 650 tons with a 9 cubic yard 
bucket or a walking dragline weighing about 
480 tons with an 8 cubic yard bucket is 
approximately 55ft. Beyond this depth some 
of the material on the dump side must be re. 
handled by means of a dragline, or alterna. 
tively a percentage must be removed by means 
of other machines, the excavated materia] 
being transported round the end of the pit 
by means of locomotives and wagons, motor 
lorries or possibly belt conveyors, any of 
which greatly increase the cost. Possibly 
tractor equipment will be used in some 
instances on some jobs in the not too distant 
future. 

The biggest problem for the future is to 
remove economically the deepest cover 
possible before underground mining is 
resorted to. What this depth will be it is 
difficult to say in view of the rapid develop. 
ments in excavating machinery during recent 
years, but the indications at present are that 
100ft. of suitable cover can be dealt with by 
a combination of excavating machines, the 
size and type being dependent upon the 
nature of the material and working conditions 
generally. 

It should be borne in mind, however, that 
ironstone is a comparatively cheap mineral. 
The price varies, but is around 4s. per ton on 
rail, which indicates that efficient machinery 
and methods are necessary to get it. It 
means, for instance, that, assuming 60ft. of 
cover and 10ft. of ironstone, approximately 
4 cubic yards of cover must be excavated 
and transported between 1OOft. and 200ft. for 
each ton of ironstone, which must, of course, 
be included in the cost of getting the 
ironstone. 

The author gratefully acknowledges 
information and assistance from the follow- 
ing :—Mr. A. F. Holden and Mr. H. B. 
Hewlett, Stanton Ironworks Company, 
Ltd.; Mr. S. J. Lloyd, formerly of Lloyds 
Ironstone Company and Stewarts and Lloyds, 
Ltd.; and Mr. S. N. Turner, Staveley Coal 
and Iron Company, Ltd., &c. He also 
expresses his appreciation of the valuable 
pioneer work carried out during the years 
1910-1930 by the late Mr. James Fletcher, 
quarry manager of about a dozen ironstone 
companies controlled by the Staveley Coal 
and Iron Company, Ltd., and the Parkgate 
Iron and Steel Company, Ltd. 











Military Roads in 


No. 


HERE are many modifications of the 
bituminous treatments for road surfacing, 

as outlined in the previous part of this 
article. As to the mixing of the bituminous 
composition at points adjacent to the road, 
mentioned in the closing paragraph, this may 
be done by the same series of operations as 
employed in mixing on the road itself, or it 
may be done by the use of a power shovel, 
which builds up the gravel in a conical pile 
over which the composition is poured or 
delivered by a hose line. The shovel then 





between the toe of the dump and the iron- 





turns the material over and builds up another 
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(Continued from page 150, August 21st) 


pile, which is treated in the same way, the 
process being repeated until the desired 
finished mixture is obtained, ready to be 
loaded on trucks and hauled to the road as 
required. These mixtures are for placing 
and compacting cold. Cold mixes have many 
advantages for military use, one of which is 
that they may be stocked in quantities at 
strategic points. 

For untreated stone roads the most 
common improvement is the application of 
bituminous compositions. The loose mate- 
rial on the surface is first bonded by a primer 


into cultivation. Unfortunately, however, it | 
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coat spread at the rate of 0-3 gallon to 
0-5 gallon per square yard. This is followed 
py a seal coat in about the same amount, and 
over this is spread fine-crushed stone or gravel, 
jin. to fin. in size, at 30 lb. to 40 lb. per 
square yard. The surface is then well rolled. 
Where the road. is to be improved by a heavy 
bituminous mat, crushed stone is spread to a 
thickness of 2}in. and liquid bituminous 
material is spread over it, the stone and 
bitumen being then mixed by means of 
graders or road drags. A final seal coat is 
covered with fine-crushed stone and rolled to 
a finished surface. 

Bituminous macadam makes a very durable 
surface. The stone is spread to a depth of 
gin, and well rolled to the finished crown and 
contour. Then hot bituminous cement is 
applied and covered with enough fin. stone 
to fill all voids. After rolling, the road may 
be put into service, but it should have a final 
seal coat as soon as possible.- Of the simpler 
type of bituminous surfacing for roads in 
combat zones, the one likely to be most 
generally used consists of a thin coating 
which adds little to the load-bearing capacity 
of the road, but is useful as making it skid- 
proof and waterproof, and preventing mud 
and dust. This surfacing may be given in one 
or. more original applications, with addi- 
tional applications as traffic requires. A 

rimer course is applied to the road surface 
and followed by a binder course on which the 
stone is spread, the surface being then levelled 
by dragging and finished by rolling with 
steel-tyred or pneumatic-tyred rollers. 

In time of war it will be necessary to place 
road metal on the earth surface of many 
unimproved roads, in order to permit the 
continuance of motor traffic during rainy 
periods. Expediency may require the first 
improvement to provide merely for an all- 
weather surface, with subsequent improve- 
ment to increase the strength and stability 
of the road by building up the road metal 
to any required thickness. For the all- 
weather surface, gravel of lin. maximum size 
is deposited along the side of the road and 
spread in layers to form a thickness of about 
3in. Earth of the formation will work up 
into the stone and serve as a binder. The 
stone or gravel will be from 1000 to 1500 cubic 
yards per mile, and should be shaped to a 
crown of }in per foot of width. 

For the later strengthening of the road the 
material will be crushed stone or screened or 
pit-run gravel, having sufficient clay to act 
as a binder and also sufficient moisture for 
good compacting—probably 7 to 10 per cent. 
To prevent ravelling and the development of 
potholes, especially in dry weather, calcium 
chloride may be added, about 15]b. per 
cubic yard of the mixture. Many minor 
roads will be surfaced with gravel as found 
in local deposits, without any treatment. 
Such paving is unsatisfactory under heavy 
traffic, and in.wet weather it requires heavy 
maintenance to keep it even passable for 
moderate traffic. If time and conditions 
permit, the gravel for surfacing should be 
deposited as a windrow along one side of the 
road and spread in layers, each compacted 
with rollers or loaded motor trucks. Greater 
resistance to wet weather and less liability 
to rutting and dust may be secured by 
spraying a bitumen coating from motorised 
distributors. Gravel surfacing for military 
purposes should be not less than 6in. thick, 
with a width of 20ft. and a crown of 3in. to 
din. 

Surfacing with well-keyed crushed stone 
has high strength, but wear is rapid, as the 
binder dust is blown away, so that ravelling 
and potholing soon develop. Some form of 
bituminous coating should be applied at the 


ing a maximum size of 24in. may be used for 
waterbound construction, but for traffic- 
bound macadam the size should not exceed 
ljin. The layers should not exceed 4in. in 
thickness, or 3in. with rock that crushes under 
heavy rolling. With loose rock the shrinkage 
under rolling will be about 20 per cent. and 
still leave 30 per cent. of voids to be filled 
with sand or stone screenings. Hand-broken 
stone is used to fill holes or bad areas, stones 
of 25 lb. to 50 lb. weight being laid on the 
formation and there broken by 4 lb. to 8 Ib. 
knapping hammers into pieces of approxi- 
mately 4in. size. The voids, approximating 
40 per cent., need to be filled with sand or 
stone screenings, and the surfacing material 
should then be laid as soon as possible. 
While the road improvement methods 
described above are adaptations of normal 
methods to military requirements, there are 
circumstances which prevent the use of such 
orthodox methods, more especially as to 
time and materials and local conditions. 
There are various expedients which may be 
applied under such circumstances. For 
emergency transport of light vehicles across 
dry sandy country the load-bearing capacity 
of the sand may be increased by laying such 
metal mesh as chicken wire, wire fencing: or 
expanded metal lath. From one to three 
layers may be used, according to the weight 
and extent of traffic. Burlap may be laid 
between the layers and wires attached to 
buried stakes hold down the edges of the wire 
mesh. Traffic must not be allowed to cross 
the mesh paving, plank or other construction 
being used at crossings. A more substantial 
form of mesh paving is provided by the use of 
the manufactured gratings employed for 
bridge decking and for ventilating openings 
over subways. 
Corduroy roads, composed of round or 
split logs laid crosswise, are practicable where 
timber is available for roads in swampy 
ground. More substantial construction has 
the cross logs laid on rows of longitudinals 
or stringers. Logs must be the full width of 
roadway and of about the same size. If they 
are large, smaller ones may fill the spaces 
between them. They are laid with butts and 
tips alternating, so as to be in full contact. 
The surface is necessarily rough, but this can 
be overcome to some extent by a covering of 
hay, straw, tall weeds, or corn—maize—or 
cane stalks. Surface corduroy is very perish- 
able, but in marshes with the logs under 
water they are preserved from decay, and if 
material is available for a low embankment a 
fairly permanent road may be made. 
Where logs or standing timber are not 
available, but there are small trees, saplings 
and brush, a corduroy fascine road may be 
built, the fascines being about 10ft. longer 
than the width of the road. The fascines 
must be closely compacted and tightly 
bound and are laid on longitudinals of small 
trees about 4ft. apart, to which they are tied 
tightly by wires about 2ft. apart. An upper 
course of longitudinals is laid directly over 
the lower ones and tied tightly together, com- 
pressing the fascines between them. Brush, 
sod, grass and hay, mixed with earth, will 
form a wearing surface to protect the 
fascines, but the road will require continual 
attention and maintenance. 
Plank roads are built similar to corduroy 
roads, but in dry ground, although corduroy 
or fascines may form a foundation if the 
ground is soft. Floor planks, 3in. or 4in. 
thick, 10in. wide and 10ft. long, as com- 
mercial sizes, are convenient. The formation 
should be smoothed, as the longitudinals will 
settle into it, so that the planks will soon rest 
on the surface. Probably the least efficient 
of these makeshift roads are the tread roads 





earliest opportunity. With macadam surfac- 


trenches about 24ft. wide, filled with planks, 
logs, fascines, filled sandbags, gravel or any 
available material. It is difficult for vehicles 
to keep to the tracks. In most cases a much 
more useful road can be built with little more 
material and in little more time. 

On military roads in forward areas the 
normal wear and deterioration of the surface 
is increased by reason of enemy fire, mines or 
abnormal traffic. Deterioration due to traffic 
is corrected by maintenance methods and 
materials employed in civilian practice. 
Damage by explosives may require special 
repair methods. In an active theatre of 
operations there will be little or no time for 
new construction, and improvement work 
will consist mainly of short stretches of 
widenings, turn-arounds and cross con- 
nections in existing networks of roads. The 
road task of the military engineer will be that 
of repair and maintenance, more or less under 
emergency conditions, and especially avoid- 
ing interference with traffic. 

With the patrol system of maintenance, as 
employed in civilian practice, a short section 
of road is assigned to one or more men, who 
constantly patrol it and make repairs, the 
purpose being to have them made as soon as 
possible. With the alternative gang system 
a much longer stretch of road is assigned to a 
large gang, which goes over it at infrequent 
intervals. For a military situation the 
patrol system is the better when emergency 
repairs necessitated by bomb or shell explo- 
sions are expected: Otherwise the gang 
system has advantages as a basis for 
operations. 

In military organisation, engineer units 
are assigned to the repair of sections of road 
or to the roads within a specific area, and this 
is divided among the working units, according 
to the men and equipment available, mess 
facilities, and the ‘control of the command. 
Under normal conditions a combat or general 
service platoon should not be assigned more 
than 5 miles of road, and less than this under 
adverse conditions. Maintenance parties 
may be squads or half-squads working on a 
shift basis within the platoon, or they may be 
portions of a squad, working on a shift basis 
within the squad. If the road is at least 18ft. 
wide, major repairs can be made usually by 
the troops treating half its width at a time. 
But in many cases detouring is necessary, and 
it is generally necessary when roads are 
destroyed by enemy action. Major or exten- 
sive repairs and detour work must be treated 
in many respects as road construction work. 

For resurfacing, repair and maintenance 
of roads of all kinds the use of the 
innumerable cold-lay bituminous mixtures 
employed in civilian practice has many 
advantages. They are based on (1) reason- 
ably clean and durable aggregate, well graded 
from coarse to fine ; (2) a bituminous binder 
that will mix readily with the aggregate and 
will not set before the mixture is in place on 
the road. But while such mixtures will 
greatly facilitate the work, this work must 
be done promptly, whether with these or 
other materials that may be available. The 
engineer must fall back upon his own 
resourcefulness. If water stands in the area 
to be repaired, the first thing is to remove the 
water; there then remain various ways of 
finishing the. job. 

Where large shell holes or mine craters 
occur in a road, traffic should be detoured by 
@ plank or corduroy road. The bottom may 
be filled with one-man stone or with bags 
filled with sand and gravel. If cement is 
available, it may be added to this filling in 
proportions of one part cement to ten or 
twelve parts gravel. Spaces between the 
rocks or sacks should be well filled with finer 





or wheelways, which consist of two parallel 





material. The upper part, for a depth of ~ 
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about 12in., should be of graded stone and 
gravel or sand, well packed and bound with 
water or bituminous material, forming a 
base for the surface course as used in general 
patching work. For a very large crater time 
may be saved by bridging, so that traffic can 
proceed while the hole is being filled. 

During the World War of 1914-18 the 
combat engineer troops of the American 
Forces were required, in general, to perform 
all road tasks as well as other engineer tasks, 
and they were combat engineers only in that 
they accompanied combat troops. If they 
are to be combat engineers in fact, their 
equipment must be selected on that basis. 


The engineers who prepared the report 


under consideration believe that combat 
engineers in present-day warfare are forced 
to be combat troops in fact. They will form 
an integral part of the infantry-artillery 
combat team, instead of being more or less 
separate engineering and construction units. 
The following is a quotation from the 
report :— 


“Tf, as seems certain, combat engineers 
will be employed increasingly in assault 
operations, on anti-mechanised defence 
missions, on river crossing operations, heavy 
demolitions, and so forth, then the road tasks 
of combat engineers must be held to the very 
minimum. The road duties of combat engi- 
neer units should be confined generally to 
those necessary to make a few roads or trails 
passable for guns and other essential vehicles 
at the front, and only at the very front. Then 
other engineer troops, probably Army or 
General Headquarters troops, and possibly 
road specialists, must be given some of the 
duties covering roads which hitherto have 
fallen to combat engineer units. Such troops 
must have available to them road equipment 
and plant appropriate for these duties.” 

The special equipment listed below is 
suggested in the report as worthy of considera- 
tion for the construction, repair and main- 
tenance of military roads in a theatre of 
operations :— 


Asphalt plant : capacity 20 tons per hour 
or more. 

Booster tank: trailer type, 1000 gallons 
capacity, heating 10,000-gallon tank car at 
25 deg. per hour. 

Compressors: trailer or truck type, with 
tools. 

Crushing and screening plant: portable, 
30 cubic yards per hour, semi-trailer. 

Distributor : motorised, 1000 gallons, with 
heater and spraying bar. 

Grader: heavy duty, with attachable 
rooter teeth. 

Grader : motor patrol type, 74-ton. 

Harrows : offset disc, 22in. diameter. 

Heater : tank car, trailer type. 

Mixer: concrete paving type, 4-yard 
capacity, trailer type. 

Pavement breaker : 
duty. 

Plough: three bottom. 

Roller: steel surface, pull type, with 
pneumatic tyres for towing. 

Roller: ‘road, 5-ton, three-wheel, with 
rooter attachment. 

Roller: sheep’s-foot, double drum, 4-ton. 

Scraper: for tractor unit, 5 cubic yards. 

Shovel: power, on crawler treads, 4-yard 
bucket. 

Spreader: for aggregate, to be towed. 

ank: bituminous supply, 800 gallons, 
with heater, motorised. 

Tractor: medium, with bulldozer and 
angle-dozer attached. 

Tractor: 60 to 75 H.P., some with and 
some without bulldozer attached. 

Trailers: as required for transporting 
- power shovel, rollers and tractors. 


pneumatic, heavy 


The prescribed engineer tools and equip- 
ment for each engineer unit are supple- 
mented by special equipment at Army and 
Corps depéts. The tools and equipment, 
including reserve supply, should be on hand 
under Army control at all times, and pro- 
vision should be made for the manufacture, 
stocking, and distribution of additional 
supply for an expanded Army as fast as it 
can be organised and trained. Great quan- 
tities of equipment are in use throughout the 
country, but too much reliance should not 
be placed on its availability for use in war. 
Much of it is not suitable for work in forward 
areas, or is required in its own locality. The 
principal sources from which existing equip- 
ment might be requisitioned are State 
organisations, large municipalities, counties, 
highway commissions, and contractors for 
heavy construction work. All of these have 
lists of their road equipment, and the military 
authorities should assemble such lists with a 
view to determining. what equipment suit- 
able for war use might be requisitioned in a 
national emergency. 

All equipment should be mounted on 
pneumatic tyres or crawler treads, and should 
be self-propelled or have attachments for 
towing. For the powered equipment, gaso- 
lene—that is, petrol—should be the fuel, 
since it is likely to be more available than fuel 
oil in forward areas. On the other hand, most 
heavy road equipment now sold is powered 
by diesel or oil engines. This fact, and the 
fact that in wartime oil fuel may be in less 
demand than petrol, should be given serious 
consideration in deciding upon the type of 
power to be adopted for special equipment. 
All equipment should be operated by soldiers 
of the engineer unit, trained for the purpose. 

Since the requisite of mobility increases 
from the rear to the front, the road equip- 
ment assigned to combat engineers of a 
combat division must be light, mobile and 
of minimum quantity. Engineer units, 
Corps or Army, will have successively heavier 
road tasks than divisional engineers, and 
should have heavier or more equipment 
accordingly. As the equipment should be 
operated by the soldiers, except in special 
cases, equipment considerations must be 
governed by the prescribed strength and the 
probable tasks of the engineer units in combat 
zones. 

With a field Army of three Army Corps 
and a balanced force of special Army troops, 
the Army general engineer troops would 





consist of three general service regiments and 
six separate battalions, each regiment having 
about 1120 officers and men, and each 
battalion about 1000 officers and men. The 
battalions, having special training and 
equipment, may be assigned to assist other 
engineer units having sufficient heavy equip. 
ment for tasks involving large volumes of 
materials, the heavy construction being the 
duty of the field Army. 

In the Army Corps of three divisions and 
the necessary special Corps troops, the Corps 
general engineer troops would consist of two 
combat regiments. These engineer troops 
are to pick up and finish the tasks left to 
them by the combat engineers of their 
divisions, or pass them on to the engineer 
troops of the Army. The duty of a division 
engineer unit as to road work is to do only 
such work as will assure passability for the 
division, and to maintain lines of evacuation 
and supply within the division. In this work 
combat engineer troops may or may not 
receive assistance from other engineer 
troops. 

At the time this report or manual was pre. 
pared there was no manual covering military 
road construction and maintenance in war, 
based upon modern highway practice. The 
intent, therefore, was to cover briefly the 
more familiar methods and materials, and to 
develop in greater detail the materials, 
methods, and equipment through which to 
accomplish military road construction—and 
particularly surface construction—repair and 
maintenance in a theatre of operations. Thus 
the manual should be useful to the military 
agencies having charge of that work in such 
an area, and perhaps also in the interior 
zones, in time of war or preparation for war. 
It should be useful also as a non-technical 
text and reference in some fields of civil 
highway engineering practice. Although it 
refers specifically to forward areas in military 
operations, an extensive amount of work of 
the classes here described has been required 
in supplementing the main highway system 
to serve the numerous munitions works, 
arsenals, camps and Army stores or supply 
depéts which have been built or established 
in all parts of the United States. Many of 
these places are in open country or thinly 
populated districts, so that the prompt con- 
struction of new roads and the improvement 
of secondary roads of all kinds have been 
necessary to provide adequate means of 
communication. 








Grand Coulee Dam 





O* the first day of June of this year water 
began to flow over the spillway of the 
Grand Coulee dam, the _ construction 
of which has been fully described and 
illustrated in earlier issues. The Grand 
Coulee dam was begun in the second 
half of 1934. Water from the gradually 
rising arrested river was for some time 
before June Ist by- downstream 
through the penstocks to the installed 
turbines or through the sixty outlet tunnels, 
each 8}ft. in diameter, that pierce the dam 
at three levels. 

The two 10,000-kW station service gene- 
rators in the west power-house began 
delivering energy to the lines feeding to war 
industries in the Pacific north-west area of 
the United States in March last year. In 





October of 1941 the first of the nine 108,000- 





kW units in the same power-house was ready 


to begin delivering energy ,to the same 
distributing system. The second of the 
108,000-kW generators was in place and 
ready for service in January of this year, and 
before the following March ended a third of 
these big units was in action. To-day, 
energy developed in the west power-house 
—the east power-house is still under con- 
struction—is being supplied to war plants 
of various kinds. Two hydro-electric gene- 
rators, originally built for the Shasta dam, 
now under construction in California, are to 
be transferred to the Grand Coulee dam to 
meet the pressing power demand of war 
industries. These units are each of 75,000-kW 
capacity, and will be in place and ready for 
service in the latter part of this year. By 
1944 the installed capacity at Grand Coulee 
dam, under the war schedule, will have 
reached a total of. 1,122,000 kW. During 
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1941 the generators available in the power- 
house at Grand Coulee dam transmitted 
more than 200,000,000 k Wh of energy through 
the Bonneville Power Administration lines 
to the Lower Columbia River area where new 
factories are situated. The output has been 
greatly increased during the present year. 
Six additional generators have been ordered 
for Grand Coulee dam. These will be installed 
in the already active west power-house, 
which was designed to accommodate nine 
108,000-kW generator units. 

Last December, in view of the emergency 
demand .for still more electric energy, the 
U.S. Bureau of Reclamation arranged with 
Consolidated Builders, Inc., to release the 
latter from all minor work remaining to be 
done, so that that organisation could then 
start on the erection of the second power- 
house on the east side of the river. That 
3-million-dollar structure has been building 
sitice, and it is possible that it may be finished 
by the close of the current year, because the 
contractor has at his disposal at Grand Coulee 
dam all the necessary equipment to carry 
the work forward rapidly. When both power- 
houses become fully equipped, there will be 
in service eighteen turbines, each rated at 
150,000 H.P., and the eighteen connected 
main generators and the large station service 
units will have a combined capacity of 
1,981,500 kW, making the output the 
greatest block of electric energy so far pro- 
duced at any single site. 

The eleven drum gates that surmount the 
structural crest of the Grand Coulee dam 
are each 135ft. long and 28ft. high. Each 
gate weighs about 1,000,000 lb. Provision 
is made for close regulation by manual, auto- 
matic, or remote-control facilities. When the 


gates are raised to their full height, the capa- 
city of the pool upstream of the dam is 
increased 32 per cent. During the present 
year the run-off from the watershed of 
74,100 square miles has been notably 
abundant, and this will contribute much- 
needed power for war work. The mean 
annual run-off above the dam is estimated at 
79 million acre-feet of water. The 151-mile 
long reservoir has a storage capacity of 
10 million acre-feet, of which 5 million acre- 


feet will be available for use. The latter 
volume represents water impounded in the 
upper 80ft. of the reservoir, and that water 
may be used for the generation of power and 
for the regulation of the river’s flow down- 
stream of the dam. ; 

‘In earlier articles appearing in our pages in 
reference to the Grand Coulee dam, mention 
was made of very large and troublesome slides 
that had occurred on the west slope of the 
river valley adjacent to the dam site. The 
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instability of the earth in that area has con- 
tinued to manifest itself. Slide trouble 
which has plagued the Bureau of Reclama- 
tion at the Grand Coulee dam site inter- 
mittently since work started there caused a 
resumption of excavation during the past 
year The contractor removed 1,409,000 
cubic yards of earth and 66,000 cubic yards 
of rock from the west bank of the Columbia 
River to prevent a major movement of 
material toward the tailrace of the west 
power-house. The job was completed after 
nine months of labour. Another slide, 
upstream from the dam, but of lesser extent 
than the one just mentioned, wiped out a 
section of the main highway to the project. 
A concrete retaining wall was built to hold 
the roadbed in place. 

Even though the -need for more power 
from Grand Coulee dam has occupied atten- 
tion, still the primary reason for building 
the dam—that of irrigating 1,200,000 acres 
of lands in the Columbia basin—has not been 
neglected. The last three of the four basic 
surveys of project lands, retracement of 
section and quarter-section corners, the topo- 
graphical survey, land classification, and 
appraisal, have been completed. The digging 
of the irrigation canals in the Columbia 
basin, and the other work in connection with 
the handling of the water that will be lifted 
by pumps at the dam and discharged into 
control basins in the Grand Coulee itself, 
will be taken in hand progressively, but the 
immediate interest is centred on the develop- 
ment of power. 

The building of the Grand Coulee dam and 
the rising of water within the impounded 
area has necessitated the diversion of roads 
and railways to the extent of a major opera- 
tion. It has entailed the diversion of 27 
miles of the line of the Great Northern Rail- 
way, the erection of three major bridges, and 
the building of 90-5 miles of State primary 
highway—all of which has been brought to 
completion. At the beginning of 1942 only 
35 out of 89 miles of secondary roads 
remained to be built. 

A reflex of the great project manifested 
itself 135 miles upstream from the dam at 
the Little Dalles channel of the Columbia. 
Backwater from the restriction, augmented 
by the creation of the reservoir, threatened 
to cause damage to property along the river 
between that point and the Canadian 
boundary at unusually high stages of the 
river. To relieve the situation at the natural 
bottleneck, the fairway has been widened 
by excavating 323,711 cubic yards of solid 
rock. 

At maximum level the lake created by the 
Grand Coulee dam has a depth of 375ft. 
and an average width of 4000ft., while at 
some points the width exceeds 2 miles. 








Chromium - Manganese - 
Molybdenum ‘Steels 


Tue value of manganese as an alloying 
element in heat-treated constructional steels 
has been recognised for many years, and nowhere 
more than in Germany, where much work on 
the development of high-tensile steels with 
manganese as the principal alloying element 
has been carried out. In view of the fact that 
manganese alone will not produce a very high 
standard of properties in a heat-treated steel, 
H. Cornelius* a year or two ago made certain 
suggestions for modifying the composition of 
carbon-manganese steels by the addition of 
0-1 to 0-2 per cent. of vanadium, together with 
small amounts of chromium or molybdenum. 
They effected some improvement, but to get a 





* Stahl und Eisen, 1940, 60, 1075; see THe MeETAt- 


substitute for nickel-chromium-molybdenum 
steels for aircraft purposes it was necessary 
to increase the chromium to 2 per cent., whilst 
retaining the vanadium and molybdenum. Pro- 
ceeding on the basis of this conclusion, H. 
Cornelius and H. Krainert have studied the 
mechanical properties of heat-treated chro- 
mium-manganese-molybdenum steels contain- 
ing carbon 0:24 to 0-40, manganese 0-96 to 
1-83, chromium 1-81 to 3-06, molybdenum 
0-18 to 0-30, and vanadium nil to 0-22 in 
bars and forgings varying in diameter from 
40 mm. to 300 mm. (approximately lin. to 
11}in.). 

TaBLeE I.—Mechanical Properties of Two Mn-Cr-Mo Steels 
in the form of 120 mm. (approximately 4}in.) Diameter Bar 





























Composition, per 
eee ee a Oe ee 
Steel A ---| 0°40] 0-33] 0-96 | 2-97 | 0-30) 0-21 
Steel B .-| 0-24] 0-34) 1+71/ 1-81 | 0-23) trace 
Steel A. Steel B. 
(a). | (0). | (a). | (6). 
Yield point, tons per square inch| 44-5 | 69-8 | 50-8} 76-2 


Maximum load, tons per square 

BOR, on ec: ake eeeinsshe _ ~oeh OAS OL BES 
Elongation, per cent. (1=65 d)...| 18 14 17 12 
Reduction of area; per cent. ....50 | 50 | 55 | 40 
Impact value, mkg. per square) 


centimetre 12 5 2 2 




















(a). Oil hardened, tempered at 600-620 deg. Cent., and 
cooled in air. 

(b) Oil h a d, + 
cooled in air. 





d at 530-550 deg. Cent., and 


The results given in Table I are taken from 
diagrams and show the mechanical properties 
of two of_the steels in the form of 120 mm. 
diameter bar, oil hardened and tempered, and 





The susceptibility of the steels to temper 
brittleness was further investigated, with the 
results shown in Table IIT. These data wer 
obtained by the heat treatment of small pieces 
15 mm. square in section, cut longitudinally 
from the outer zone of the forgings. Some 
allowance must be made for the fact that the 
slowly cooled test pieces of steel A were con. 
siderably harder than.those quickly cooled from 
the tempering temperature, an effect which 
would result in a lower value of K, and an 
apparently higher susceptibility than the true 
one. The effect of the molybdenum present 
has been to decrease the susceptibility which 
would be expected from these high manganese 
and high chromium steels, but not to eliminate 
it completely. There is no evidence that the 
susceptibility to temper brittleness is dependent 
on the amount of work which the forging has 
undergone. ‘ 

Specimens were taken from forgings 200 mm,, 
250 mm., and 300 mm. in diameter, which had 
been heat treated in pieces 600 mm. (nearly 
2ft.) long. The steel contained carbon 0-27, 
manganese 1-67, chromium 2-39, molybdenum 
0-18, and vanadium 0-16 per cent., and the 
treatment consisted of oil hardening from 
860 deg. Cent., tempering at 530 deg. Cent, 
and cooling in air. 

The tests showed a fairly constant tensile 
strength of 77-5 tons per square inch, falling 
to 75 tons per square inch in the larger size, 
a yield point (0-2 per cent. set) of 69-8, falling 
to 64-7 tons per square inch, elongation 11 to 
7 per cent. longitudinal and 6 to 4 per cent. 
transverse, and an impact value of 4 to 3 mkg. 
per square centimetre longitudinal and only 
about 1 mkg, per square centimetre transverse, 

A careful study of the non-metallic inclu- 
sions present in the steels was made, and a 
deterioration in quality in this respect was 





TaBLe II.—Impact Values (Longitudinal and Transverse) in mkg. per square centimetre 





Tempered at 600-620 deg. Cent. 


Tempered at 530-550 deg. Cent. 

















then cooled in air. The most pronounced 
differences are shown by the impact values. 
The tensile strength of the steel B is somewhat 
higher in spite of its lower carbon content, but 
the impact values of this steel, air cooled from 
the tempering temperature, are much lower on 
account of the increased susceptibility to temper 
brittleness associated with the higher manganese 





Steel A. Steel B. Steel A. Steel B. 
Diameter of bar, mm. 140 65 120 40 140 sai 85 120 85 
Longitudinal ei oe ailipo t 9 18 2 6 4 6. 2 4 
cree 8 8 2 2 3 2 2 1 














observed in steels containing 1-4 to 1-8 per 
cent. of manganese. No essential improvement 
in freedom from inclusions was expected in this 
type of steel, and the conclusion was drawn that 
no great advantage can be derived by increasing 
the manganese beyond 1 per cent. in these 
steels. A manganese content of up to 1 per 
cent. can be admitted in the chromium- 





content. The rate of air cooling after tempering 


TaBLe IIl.—J'emper Brittleness of the Experimental Steels 


manganese-molybdenum steels (in place of 


























Dia- Tensile Impact Tensil 
Steel | meter, Treatment. strength,| value K,, Treatment. Bonne ex. K, 
: mm, kg./mm.*) mkg./em.? kg. /mm.*!mkg. /em.? *K, 
A 45 Oil hardened from 840 91 19-0 Oil hardened from 840 104 10-7 1-77 
65 deg. Cent., then tem- 92 20-1 deg. Cent., then tem-| 104 11-5 1-75 
85 pered 2h. at 650 deg. 93 17-5 pered 2h. at 630 deg.| 105 10-5 1-66 
140 Cent. and cooled in oil 92 18-1 Cent. and cooled at} 103 10-5 1-72 
a - 0-375 deg. per min.|—————_|_________|- 
iB; 40 87 21-7 to 450 deg. Cent., 87 8-1 2-67 
60 91 14-5 then in still air 92 6-9 2-10 
120 87 15-5 90 5-2 | 2-98 
B, | 80 86 16-9 91 9-4 1-80 





























is quicker in the bars of smaller diameter,:and 
this, as would be expected, leads to a higher 
impact value in the smaller bars, when the 
tempering temperature is over 600 deg. Cent., 
but not to the same extent when it is about 
530 deg. Cent. (Table II). The transverse 
impact figure does not show the same variation 
with diameter of specimen treated. In the 
120-140 mm. bars the. impact value is the same 
longitudinally and transversely, and the trans- 
verse figure remains: approximately constant 
for all sizes, an effect which is probably due 
to the increasing inftuence of non-metallic 
inclusions as the section of the rolled or forged 
bar is reduced. 











Luroist, August, 1941, 1941-42, 13, 26. 


t Stahl und Hisen, 1941, 61, 871. 


Tensile strength deduced from Brinell hardness number by the factor 0-35, 
Impact test pieces 10 mm. by 10 mm. by 55 mm., with 2 mm. diameter notch, 3 mm. deep. 


| 
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higher molybdenum) to promote depth harden- 
ing, and render the steels useful for forgings 
of large dimensions ; but the authors point out 
that chromium-manganese-molybdenum steels 
offer no advantages over chromium-molyb- 
denum steels with the usual manganese content 
for use as substitutes for nickel-chromium- 
molybdenum-vanadium steels in highly stressed 
machine parts, as, for example, crankshafts 
and other aeroplane engine components. 








ins | M. uN paamasintly fevond has been appointed 
assistant general manager (operating), d 
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The Falkirk Tunnel Accident 





Mr. J. L. M. Moors, Railway Employment 
Inspector, has made the following report to 
the Ministry of War Transport :— 


I have the honour to report for the informa- 
tion of the Minister of War Transport, in accord- 
ance with the Order of June 30th, 1942, the 
result of my inquiry into the circumstances 
attending the accident which occurred on June 
18th, 1942, to D. Hossack, R. Williamson, and 
A. Mullen (killed), and T. 8. Turner (injured) in 
Falkirk tunnel on the London and North- 
Eastern Railway. 

The three men who lost their lives were re- 
layers, while the injured man was a lengthman. 
All had had considerable experience of per- 
manent way work except Hossack, whose total 
service was not more than seven months. 

They were working with a ganger and twenty 
others, preparing a section of the up line in 
Falkirk tunnel for relaying on the following 
Sunday. The tunnel, which is 836 yards in 
length, is situated to the west of Falkirk Station 
on the Glasgow and Edinburgh main line, and 
on the day in question the men were working 
within 50 yards of the east end. They were 
protected by two look-out men, one in each 
direction, and Mullen, one of the killed, was the 
look-out man at the west end. 

At about 11.45 a.m. the ganger instructed 
the men to cease work for dinner, and they 
started to walk in a facing direction along the 
up line towards a point just outside the west 
end of the tunnel, where they had deposited 
their personal belongings before the commence- 
ment of work. After proceeding thus for some 
500 yards, Mullen, who was slightly in advance 

of the others, gave warning of the approach of 
an up train, and all, with the exception of one 
man, went in the direction of the down line. 
Immediately after the up train had gone by, 
travelling at about 15 m.p.h., and filling the 
tunnel with steam and smoke, a train passed 
at a high rate of speed on the down track, and 
it was afterwards discovered that the four men 
named above had been struck by it. 

The look-out man, who had been protecting 
the men at the east end, was following them 
about 50 yards in rear, and after repeating 
Mullen’s warning for the up train, he took up a 
position against the wall on the down side. 
Owing to the smoke and noise from the up train 
neither he nor the ganger, who was with him, 
realised that the down train was approaching 
until it was practically upon them. Conse- 
quently, a warning was not given by the look- 
out.man, but no blame attaches to him on that 
account, nor does it provide any excuse for the 
men who were struck. They had been warned 
of the approach of one train, and, in the cireum- 
stances, should have immediately placed them- 
selves in positions of safety, clear of both tracks, 
without further warning, and remained there 
until conditions were such that they could 
either see or hear that it was safe to move. 

Practically all the men were carrying lamps, 
and it was evident from the movement of the 
lights that some of the gang did not imme- 
diately take up positions against the wall on 
the down side, but continued to walk there in 
the same direction as the traffic. It isnot known 
whether any of the men who were struck were 
following this dangerous practice, or took up 
positions of safety and left them prematurely 
when the up train had passed. Judging by 
the positions in which they were found, I am 
inclined to the view that the latter was the 
cause of the accident. In either case, they 
took a grave risk, and must be held individually 
responsible for the regrettable consequences, 

The accident may be partly accounted for 
by the fact that the men were anxious to make 
the most of their dinner hour, and doubtless 
were hurrying in consequence. It is possible 
also that as they had been engaged in the 
tunnel for some weeks under continuous pro- 
tection while at work, they had lost some of 
their alertness in the matter of looking after 
their own safety, which was necessary when 
walking to and from their work. Although in 
this instance both look-out men were endeavour- 


ing to continue their protection of the men, 
even though the gang had ceased work, they 
were not called upon to do so. It should be 
remembered that when men are proceeding to 
and from their work a look-out man has to pay 
as much attention to where he is walking as 
any member of the gang, and he should not 
therefore be relied upon to give warning, 
though in most cases he assists the men in this 
respect as far as possible. 

The driver of the down train was aware that 
work was in progress on the up line, and is 
emphatic that he sounded the whistle on enter- 
ing the tunnel. There is no reason to disbelieve 
his word, which is supported by his fireman, 
though the whistle was not heard by the men 
on the track, due no doubt to the noise from the 
train which in all probability was actually 
passing on the up track at the time. 

I am informed that there was ample space 
for the men to stand in safety on either side of 
the tunnel at this point. It is therefore regret- 
table that, when the warning of the up train 
was given, almost all of them took the unneces- 
sary risk of moving in the opposite direction, 
involving the fouling of the down track. They 
gained nothing by so doing, for had they 
remained on the up side they could, if they so 
desired, have resumed their walk in compara- 
tive safety as soon as the up train had passed. 

There are a number of useful lessons to be 
learned from this regrettable accident, and it 
is to be hoped that the circumstances which led 
up to it will be made as widely known as 
possible for the guidance of others. 
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Oil Transport Developments 


Continued loss of tankers in the 
Atlantic by enemy action has led to rapid 
increase of inland transportation of oil between 
wells or “oil farms,” refineries, and ports by 
rail, waterway, and pipe line. The railways 
have carried over 5000 tank cars daily, or about 
160,000 barrels, and will increase this to 200,000 
barrels as new tank cars are put in service. 
Barge service on the Erie Canal has carried 
18,000 barrels daily, while 75,000 barrels daily 
are to be carried up the Mississippi and Ohio 
rivers from the Louisiana and Texas oilfields to 
Pittsburgh. Inland waterways parallel the 
Gulf and Atlantic coasts, and it is proposed to 
connect them by a 200-mile barge canal across 
Florida. While some of the long pipe line 
projects have been rejected by Government 
authorities, on the ground that steel is needed 
more for other purposes, several minor lines 
have been built or are under construction. 
Owing to the oil industry of the Pacifie coast 
being affected by the transfer of private tankers 
to war service, a 200-mile, 26in. pipe line is 
proposed from California oilfields to the group 
of refineries around San Francisco bay. The 
proposed 24in. line from Texas to the Atlantic 
coast would have a capacity of 350,000 barrels 
daily. To supplement rail service a 200-mile 
pipe line is being built from Arkansas oilfields 
to the Mississippi River, where the oil will be 
loaded into barges for movement north and 
east. Meanwhile new tankers are being built, 
the Government having 200 under construction, 
which will complete a fleet of nearly 600. The 
oil companies have others under construction 
for their own service. Pipe lines from Chicago 
to Atlantic ports have long been in use for 
carrying refined oil, and are to be put in service 
for the transport of crude oil. Plans of the 
War Council of the Petroleum Industry provide 
for the pooling of transportation facilities so 
as to increase the movement of oils 


American Aeroplane Factory 


Among the numerous works for air- 
craft manufacture to supply the United States 
military forces is a plant for the production and 
testing of bomber aeroplanes. As a feature of 
modern construction methods it was built in 
less than nine months, in spite of the heavy 





earthwork or grading required and the size of 








the buildings. The main structures are an 
assembly building, 900ft. long and 600ft. wide, 
with basement under the entire area, and two 
hangars, 500ft. long and 125ft. wide. The first 
or ground floor of the assembly building is a 
Jin. slab of concrete supported on concrete 
columns spaced 25ft. in both directions. The 
basement walls, of concrete, are carried up 8ft. 
above the ground. Upon this base are two rows 
of steel sash windows, each 5ft. high, separated 
by a 4ft. belt of concrete, while an upper 4ft. 
belt forms the top of the wall. Structural 
framing consists of steel columns spaced 100ft. 
by 50ft., except that in one end bay the spacing 
is 100ft. by 200ft. The clear height from the 
floor to the trusses is 22ft., increased to 30ft. in 
the end assembly bay. The roof is of steel 
plate riveted to the trusses and covered with 
roofing felt and a tar-gravel composition. A 
floor covering of 2in. wood blocks is laid over 
the concrete slabs of the basement and main 
floor. Steam and hot air heating units are pro- 
vided. Fluorescent lighting is used in the 
basement, with 40-watt tubes ; the main floor 
has four incandescent lamps in each bay, while 
the outside area is lighted by 1500-watt flood- 
lights along the edges of the roof. Levelling 
the site required the handling of some 5,000,000 
cubic yards of earthwork, with cuttings 60ft. 
deep and fills 50ft. deep in ridges and ravines. 
Runways are 500ft. wide, with a central 150ft. 
strip of asphalt base and surfacing. Aprons, 
taxiways and a paved strip around the buildings 
are of concrete, The runways have an aggregate 
length of nearly 3 miles. Water supply is led 
in through a 2-mile line of 16in. pipe. Sanitary 
sewers feed a disposal plant, while 8 miles of 
storm drains serve the runways and field areas 








Licences for Carbon Steels 


Tue Iron and Steel Control announces that 
carbon steels delivered from the warehouses of 
Sheffield Supplementary Producers and/or 
Factors are to be subject to control by licence 
and price. Sheffield Supplementary Producers 
are defined as firms with processing plant ; 
that is to say, crucible or similar melting plant, 
heat treatment plant, and drawing, turning or 
grinding equipment ; and Factors as merchants 
who, instead of having material delivered direct 
from the steel producing works to their con- 
sumers, have the material sent to their works or 
warehouses for inspection and subsequent 
distribution. In future such firms will be 
permitted only to sell such material from their 
works or warehouses by licence to be obtained 
from the Iron and Steel Control and at the 
maximum prices that have been fixed for such 
products. It is the duty of all firms to see that 
they do not trade unless under the authority of 
a licence and do not charge above the maximum 
prices. Applications for a licence or for the 
price lists applicable should be made at once 
to the Iron and Steel Control, Department 
SS.7, Ashorne Hill, near Leamington Spa. 
‘*M ” forms cannot be used by these firms to 
order material from the steel producing works 
unless such material is delivered direct from the 
steel producing works to their customers and at 
the steel producers’ controlled prices. 








*““TrcunicaL Data ON FveEt.”—The second 
impression of the fourth edition of ‘‘ Technical Data 
on Fuel’ was exhausted several months ago, and 
it has recently been impossible to obtain copies of 
the work. A third impression has now been pub- 
lished by the British National Committee of the 
World Power Conference, and copies can again be 
obtained from Mr. M. W. Burt, manager and 
secretary, Society of British Gas Industries, Uplands, 
Epsom Road, Guildford, Surrey. The price remains 
unchanged at 12s. 6d. net (postage 6d.). The oppor- 
tunity has been taken by the editor, Mr. H. M. 
Spiers, to make a few corrections. A new edition of 
‘* Technical Data on Fuel ”’ is in preparation. This, 
the fifth edition, will, it is hoped, be published by 
the British National Committee of the World Power 





Conference in about @ year’s time. 
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NOTICES TO READERS 





The fact that goods made of raw materials 
in short supply owing to war conditions 
are advertised in this paper or described 
in its editorial columns should not be 
taken as an indication that they are 
necessarily available for export. 











With a view to the conservation of paper, 
readers are advised, in the interests of all con- 
cerned, to place a regular order for THE 
ENGINEER with their newsagent or direct with 
the Publisher. 
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SHIP-BORNE AVIATION 


In his much-discussed book “ Victory 
through Air Power,” the American author, 
Major Alexander Seversky, has permitted 
himself to make a great many statements 
about the réles of air power and sea power 
that it is moderate to stigmatise as exag- 
gerated. Major Seversky’s flamboyant en- 
thusiasm for aviation as an influence on 
the waging of war carries him at times into 
regions of imaginative prophecy that have 
no relation to the hard necessities of the 
present struggle, and at others leads him 
into the making of assertions about the power 


of the Air Arm that practical experience has 
shown to be baseless. This is notably the 
case in his denunciation of ship-borne air- 
craft. Since he committed himself to the 
unqualified statement that “land-based 
aviation is always superior to ship-borne 
aviation,” the young Fleet Air Arm pilots in 
the carriers which accompanied the recent 
Malta convoy have given a conclusive 
demonstration that the statement is simply 
untrue. Flying their “inferior” “ Martlets ” 
and “Hurricane I” machines from the 
aircraft-carriers, they shot down thirty-nine 
of the land-based enemy machines, probably 
destroyed another five and possibly another 
eight, for the loss of eight only of their own 
machines. It cannot be claimed that the 
land-based force was superior in that case. 
The lay public has unfortunately come to 
accept as a sort of axiom that for technical 


ijreasons ship-borne aircraft must always 


be inferior in performance to land-based 
machines. The Fleet Air Arm is even more 
silent about its own proceedings than is the 
parent Navy, and has never troubled to 
counteract this impression. So that there is 
a danger that the true relation between ship- 
borne protection and land-based attack over 
the water may be falsified in the public mind, 
and some wholly mistaken policy in design 
and construction may be imposed on the 
naval air service by pressure from without. 
The reality of such a danger can be empha- 
sised by recalling the history of the building 
of large aircraft-carriers in the years between 
our two major wars. Within ten years of 
the appearance of the “ Furious,” “Glorious,” 
and other converted craft, the air-minded 
enthusiasts up and down the country had 
persuaded the public that the aircraft-carrier 
was much too vulnerable to bombing ever 
to play any useful part in a future war. This 
outside pressure so affected political and even 
professional thought inside the Admiralty 
that it became known that the Boards mid- 
way between the wars had vetoed any further 
development of the type, and serious com- 
mentators were encouraged to express the 
view that these large floating aerodromes were 
a transient phenomenon, infallibly doomed 
to extinction in the near future. It took all 
the vision and drive of Lord Chatfield and 
his Board at the time of the rearmament 
programme to carry through the Cabinet 
their project for the immediate building of 
the “ Ark Royal ” and the six “ Illustrious ” 
class vessels. The services that these ships 
Advices | have rendered—Taranto, Matapan, and the 
hunt for the ‘‘ Bismarck ” are but three out- 
standing instances—have been a complete 
tactical justification of Lord Chatfield’s 
courageous policy. As to vulnerability to 
7 Hie it may be pointed out that only one 
of the five aircraft-carriers lost during the 
war was a victim of air attack, and that was 
the elderly “‘ Hermes.” The other losses 
have been due to torpedo or gunfire, normal 
risks of sea war that have nothing to do with 
the Air Arm. It is not yet possible to discuss 
publicly the amount of damage from aerial 
attack that the new carriers have survived, 
but all technicians are well aware of the main 
details. The big aircraft-carrier with its com- 
plement of three or four score machines is 
regarded to-day by the Fleet Air Arm as 
anything but a transient type, though along- 
side it there is growing up, for special pur- 








poses, a group of smaller carriers, such as the 








converted “‘ Mor” or “ Long Island ”’ class 
in the United States Navy. The need for 
more mobile air strength in the wider oceans, 
and particularly for ocean-going convoy 
protection, is at the root of this development, 
In the distant arenas, like the South Atlantic 
and the Indian Ocean, where any form of 
attack on the merchant ships is wholly sea. 
borne, the use of an “ Illustrious,” with its 
big complement of machines, air crews and 
riggers, is often wasteful. Half a score of 
machines will provide the convoy commodore 
with those wide anti-submarine searches at 
dusk and dawn that make so much difference 
to his ease of mind, and will be ample to cope 
with the occasional catapulted aircraft from 
an enemy surface raider. So far the Germans 
have failed to get their “ Graf Zeppelin ” 
carriers into the fighting line, though we are 
constantly on the watch for an attempt by 
the first of them to raid the Atlantic routes. 
Consequently, the aerial threat to convoys 
at present is limited to the radius of their 
land-based machines in Western France. 
What the Naval Staff has to aim at in the 
existing tactical conditions on the trade 
routes is to provide some aerial cover and 
reconnaissance for every convoy where 
maritime commerce destroyers, as opposed 
to aerial, may be expected to operate, and 
to do this either by carrier, by flying boat, 
or by long-range aircraft. 

The function of the big aircraft-carrier and 
of the Fleet Air Arm in major naval opera- 
tions has been well demonstrated by our own 
experience in the Mediterranean and by 
American experience in the Coral Sea and 
at Midway Island. The exact proportion of 
land-based and ship-borne aircraft in those 
two engagements has not yet been disclosed, 
and conclusions can only be tentative. But 
it does seem to be indicated that without the 
ship-borne elements at both actions the 
havoc among the Japanese squadrons and 
transports could not have been so serious 
as it was. There, as elsewhere, practical 
experience of war controverted the purely 
theoretic claim that land-based aviation is 
always superior to ship-borne. 


Of Criticism and Nagging 


“ Criticism,” like many another good 
word, has been robbed of its original mean- 
ing. No longer does it stand for dispassionate 
and reasoned judgment, but for animadver- 
sion or censure. It is in that accepted sense 
that we use it here. To be openly critical of 
everything and everybody is one of the most 
cherished rights of democracy. Your critic 
is one who insists on “facing the facts,” 
but the facts must be unpleasant. He is not 
interested in pleasant ones. His métier, as 
he sees it, is to condemn. He comes into 
court with the black cap already on his 
head. He has the rope in his pocket, and 
the gallows are just round the corner. His 
ears are closed to all evidence in favour of 
the prisoner ; open to the slightest scrap of 
rumour that may buttress the condemnation 
he has already prepared. He is by trade and 
profession a hanging judge. 

The war and its difficulties has bred a crop 
of such men. They are found on the plinth 
and the platform, in the Press and in Parlia- 
ment; one meets them in the train and in 
the tram, and our clubs have many of them. 





Usually, their knowledge is imperfect, and 
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their facts are distorted to suit their own 
views. They do not attempt to hold the 
balance fairly ; but keep their foot on one 
end of the beam. They stand upon the right 
of every free man to hold his own opinion and 
express it. But in criticising the critics let 
us be fairer to them than they are to their 
victims. With all its faults, their criticism 
has some uses. Occasionally more by 
good luck than sound reason, they do reveal 
defects and their mere existence is, like the 
police force, a perpetual deterrent of the 
wrongdoer. On the other hand, the psycho- 
logical effect of persistent adverse criticism is 
dangerous. Weare inclined to place it side by 
side with nagging. Both tend to undermine 
morale. In the past months of adversity we 
have had too much of these unheavenly 
twins. On the one hand, can it be doubted 
that the persistent censure of management— 
not infrequently for purely political purposes 
—has a bad effect upon workpeople ? If they 
lose their trust in their directors, little wonder 
if their zeal for work diminishes. Just as 
surely as the commander in the field needs the 
confidence of his men, so does the manage- 
ment of works, be it personal or State, require 
the confidence of its workpeople. To do 
anything that will undermine the loyalty of 
an army is a treasonable act ; but critics may 
with impunity say what they please of the 
management of war factories, where loyalty 
is just as essential. It is difficult to believe 
that the right of free speech is so sacred that 
it must be preserved, even in the face of the 
manifest harm it may do in this way. Thus 
open, ill-balanced criticism does much injury, 
but even more dangerous is perpetual grous- 
ing and carping at authority. It has an 
insidious demoralising effect. In totalitarian 
countries it is suppressed by iron methods, 
but here we must look rather to the sound 
sense and patriotism of loyal workers to 
counteract activities which are subversive, 
even when their intentions are good. 

It is wholly unnecessary, we hope, to 
assure our readers that the last thing we 
desire is to restrain honest, fully informed 
criticism. Progress cannot take place with- 
out it. The art of engineering grows by 
constant critical examination of its own 
methods and products. But that is very 
different from nagging criticism of people, 
workmen or management, private individuals 
or public servants, who are endeavouring to 
do their best in difficult conditions, and yet 
fall somewhat short of perfect efficiency. 
Fulsome praise and complacency we do not 
ask for, but we suggest that if the eyes of the 
critics were more often turned upon what has 
been achieved and less often upon defects, 
the encouragement that would ensue would 
be many times more effective than perpetual 
nagging and fault-finding. 
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An Engineer’s Manual of Statistical Methods. 
By Lesyre E. Smon. Pp. ix+231. 
London, 1941: Chapman and Hall. Price 
16s. 6d. net. 

Ever since the appearance of W. A. 

Shewhart’s classic, “‘ Economic Control of 

Quality of Manufactured Product,” in 1931, 

and, more especially, since the publication 


tion of Statistical Methods to Industrial 
Standardisation and Quality Control,” by 
the British Standards Institution in 1935, 
the need has been felt for a first-class text- 
book on statistical methods as applied to 
manufacturing problems. This need has at 
long last been met, in a fashion that makes a 
ready appeal to practical men—engineers, 
production supervisors, chief inspectors—by 
reason of its freedom from mathematical 
treatment, in the present volume written by 
a pioneer in the field of applied statistics. 

Lieut.-Col. Simon is well known as an 
authority on munitions manufacture in the 
U.S. Ordnance Department, and his lucid 
and often entertaining exposition of statis- 
tical methods accordingly emphasises the 
application of these methods to problems of 
inspection, destructive testing, and quality 
control encountered in the production of 
munitions. Such problems, however, are of 
equal interest to engineers concerned with 
modern quantity production methods in 
industrial manufacturing organisations, and 
they will find Colonel Simon’s text-book a 
veritable storehouse of practical information 
on this all-important subject. 

In his opening chapter, appropriately 
entitled “‘ Making Sense Out of Figures,” the 
author introduces us to the fundamentally 
statistical problem of appraising the quality 
of a bulk product from the information given 
by a small sample. He shows at once the 
value of the “ control chart ”’ method as an 
economical means of gaining adequate quality 
assurance. The next three chapters are 
devoted to the inspection of material on a 
“pass or fail’ basis. First, as regards 
individual batches of product ; secondly, as 
regards successive batches from one or more 
suppliers ; and thirdly, as regards the quality 
control of manufacturing processes. In these 
valuable and informative chapters Colonel 
Simon breaks much new ground of immediate 
practical value to manufacturer and pur- 
chaser alike. 

The three following chapters deal with the 
same problems, but this time from the point 
of view of inspection by measurement. In 
our experience this aspect of the statistical 
method is somewhat more understandable to 


engineers, when learning the, to them, new 
language of the statistician, and hence the 
reader is advised to peruse Chapters 5 to 7 
before tackling Chapters 2to4. In particular, 
the detailed instructions for introducing a 
quality control system into a factory given, 
gs an appendix to Chapter 7 (Appendix C), 
will repay careful study. If the reader 
happens to have a copy of B.S. 1008—1942 
beside him at the time, so much the better. 

Chapter 8 discusses a method of quality 
control especially suited to visual inspection 
of processed material, whilst Chapter 9 
deals with the author’s suggested method of 
assigning quality ratings to manufactured 
articles. The last three chapters are con- 
cerned with rather more advanced problems, 
such as the determination of sample size, 
various well-known significance tests, and 
certain miscellaneous statistical techniques 
with which the engineer ought at least to 
have a nodding acquaintance. 

Colonel Simon’s original contributions to 
applied statistics are best seen in the special 
charts that accompany the book, the con- 
struction of which is described in Appendix B. 
It is a great pity that the publishers did 
not see fit to reproduce these useful charts 
in a very much bigger format. At present 
they are so small and crowded as to make 
them extremely difficult to read. Finally, 
Appendix A gives one of the best expositions 
of the classic problem of “inverse prob- 
ability ”—the problem underlying the open- 
ing chapter of the book—that we have 
encountered. It is a controversial problem 
which has exercised the best mathematical 
minds for over two centuries, and it is funda- 
mental to the whole philosophy of sampling 
inspection. 

All in all, this new book will prove of value 
to engineers, not only as a work of reference, 
but also as a readable introduction to 
statistical thinking in its broadest sense. 
The practical benefits deriving from this 
branch of scientific thought are well illus- 
trated in Colonel Simon’s paper on ‘“ Quality 
Control and the War,” presented to the 
North-Eastern District Convention of the 
American Institute of Electrical Engineers 





on May Ist, 1942. 








Letters to 


DRYING 


Srr,—As drying is being so much considered 
and discussed in these days, perhaps a few facts 
about the subject may not be out of place in 
your valuable journal. 

Drying is a technical art, which has been 
developed during the last ten years, especially 
in this country, and I might venture to say that 
the drying plant designed in this country leads 
the world in technical development. 

The three technical factors which have to be 
studied ‘are: First, that the dried material 
should not be damaged; secondly, that the 
plant should be efficient ; that is, use as little 
heat as possible to evaporate a standard weight 
of water; thirdly, that the apparatus should 
occupy as little space as possible. 

Ten years or so ago most drying plants 
required between 5lb. and 61b. of steam per 
pound of moisture evaporated. Now, a good 
plant only requires 1}1b. of steam per pound 





of E. S. Pearson’s report on “ The Applica- 





of moisture evaporated. If gas or electricity is 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





used, the same relationship obtains. So that 
we have improved the efficiency of drying plants 
by about three times what was general some ten 
years ago. 

Again, the evaporation per cubic foot of 
space of the machine has been increased. 

It must, however, be remembered that the 
high-efficiency plant costs more than the low- 
efficiency plant, and very careful estimates 
have to be made to ascertain whether the extra 
coal burnt is balanced by the lower capital cost 
of the less efficient plant. 

Let me give a single example. An ordinary 
brick tunnel can be built for drying vegetables 
or, say, hemp, which is fairly cheap to make, 
but in which the steam consumption is 12,000 Ib. 
per hour to evaporate 2200 lb. of moisture. On 
the other hand, if the latest form of tunnel 
dryer is used, 4000 Ib. of steam only are required 
to evaporate 2200 lb. of moisture. This means 
that if a plant works twenty-four hours per day 
a saving of some 300 tons of coal can be effected 
per month by using the more efficient dryer. 
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The case for putting in the less efficient dryer 
in wartime is :— 
(1) That it can be made and erected quickly. 
(2) That if it is used only for a short period 
in the year the saving against the extra capital 
involved is not of much account. 
(3) That if sufficient stocks of coal are avail- 
able a few hundreds of tons of coal do not matter 
much against the speed and cheapness which the 
less efficient plant can be erected. 
The case for the more modern plant is that if 
the dryer is used for the greater part of the year 
the savings are so great that the extra cost of 
the plant is soon wiped out by the economies 
effected. ; 
That the stocks of coal now in the country 
are not great, so all efficiencies must be sought. 
Lastly, though the cost of the efficient 
apparatus itself may be more than that of the 
less efficient apparatus, still in the latter extra 
boilers are required, larger buildings, &c. So, 
looking at the whole problem, the capital 
involved for the more efficient plant does not 
work out at much more than for the less efficient 
plants. 
W. W. Spooner, M.A., M. Inst. C.E. 
Ilkley, August 16th. 


EDUCATION AND THE WAR EFFORT 


Sm,—Mr. F. O. L. Chorlton’s letter of 
August 14th has renewed my hope that it might 
be possible, even now, to form a British Engi- 
neering Association, which would concern itself 
with the professional interests of all qualified 
engineers, civil, mechanical, electrical, &c., and 
be competent to put an authoritative engineer- 
ing point of view in all national affairs involving 
the harnessing of the forces of Nature for the 
use and convenience of man. 

Over thirty years’ experience as a pro- 
fessional civil servant (including service in the 
Far East) has convinced me that the grave 
perils now encompassing the Empire, and from 
which only the cobweb-free minds in Russia 
and the U.S.A. can deliver us, have largely 
been assembled by the intellectual arrogance of 
the Latin and Greek type of civil servant, who, 
like Mr. R. A. Butler, our progressive President 
of the Board of Education, think that a know- 
ledge of the dead languages gives them the 
power to take all other knowledge in their 
stride and the right to teach all grandmothers 
how to suck eggs. 

If engineers, physicists, chemists, &c., are 
eventually allowed to win this war, bureaucrats 
of this type will, as after the last one, inevitably 
lose us the peace. 

I would suggest that the organisation I have 
in mind should be free from political con- 
nections, but that it should seek to co-operate 
with the trade unions, whose members, did they 
but know it, are suffering, and are likely to 
suffer, much more from bureaucratic incom- 
petence than from any alleged capitalistic greed. 

Should my idea of a British Engineering 
Association commend itself to others, I should 
be glad to place some of my leisure at their 
disposal for any formative work, without, of 
course, any arriére-pensée of remuneration or 
reward. F. L. Mayer, B.Sc. 

(Late member of the Royal Corps of 
Naval Constructors, the Institutions 
of Civil Engineers, Naval Architects, 
&c.). 

Kingston-on-Thames, August 19th. 





Smr,—Mr. F. O. L. Chorlton, in his letter on 
the above subject in your issue of August 14th, 
criticises modern education, but does not make 
clear on what lines he thinks it should be 


developed. 


He mentions “‘ training in observation, logical 


means does he advocate for producing these 
most desirable qualities ? He, rightly no doubt, 
suggests that mathematics are frequently a 
waste of time ; languages he dismisses as useless 
for the modern world, and it is evident that few 
people will ever require more than a smattering 
of chemistry and like subjects. 

No one will deny the desirability of encourag- 
ing the development of true observation, logical 
reasoning and correct judgment, the almost 
complete absence of which in the world accounts 
for the state of chaos in which it finds itself 
to-day. 

Mr. Chorlton apparently would advocate 
education in engineering almost to the exclusion 
of all else. The world is rapidly becoming a 
world of engineers, but its capacity for logical 
reasoning and judgment has not been improved 
thereby. It might in any case be in a parlous 
mental state at the moment, but the inventions 
of engineers are responsible for the frightful 
devastation taking place everywhere and for 
facilitating widespread lying propaganda which 
fundamentally may be even more dangerous. 

It will, of course, be said that the engineers 
are not responsible for the misapplication of 
their products ; but the point is, if education is 
conducted merely on engineering lines, is this 
going to ensure that such misapplication does 
not continue ? I think there is no evidence to 
support such an idea. 

Ye have built up a monster that we have 
never seriously tried to control properly because 
true education lagged behind engineering deve- 
lopment and consequently it has turned and 
rent us. 

The medical world not infrequently pre- 
scribes “‘ a hair out of the tail of the dog that 
bit you,” but your correspondent sounds as if 
he advocates eating the whole dog. Perhaps 
he can amplify his ideas somewhat, as education 
is a matter of such importance, both inside and 
outside the engineering profession. 

Is it not possible that the neglect of what 
used to be called somewhat aptly ‘the 
humanities’ may have contributed to the 
present world conditions ? 
Bedford, August 19th. 


MONOTONY 


Smr,—I always read the contributions of 
Col. Kitson Clark in your journal, and I 
particularly enjoyed his article entitled 
‘“* Prepare.”’* However, he makes a statement 
about “ monotony ’’ with which I profoundly 
disagree. ‘‘ Monotony of occupation,” he says, 
** cannot be avoided.”’ It is generally assumed 
by writers on industrial organisation that the 
monotony of semi-skilled or unskilled work is 
inevitable, and few serious attempts seem to 
have been made to deal with the question, 
which is surely an important contributing factor 
to much industrial unrest. The only new pro- 
posal known to me for lessening the drudgery 
of factory work has been that of Mr. Henry 
Ford, who has erected assembly plants in 
country districts so that employees can work 
alternately on the land and in the factory. 

I suggest that this idea could be extended so 
as to relieve monotony and provide greater 
security and interest for the unskilled or semi- 
skilled worker. Nor need the change of occupa- 
tion always be from the factory to the land, 
though some contact with the land is good for 
everyone. I am suggesting that, in the future, 
an unskilled worker might reasonably expect 
to be employed on a different task every day of 
the week. To take an example, a man who 
drives a bus on Mondays could operate a capstan 
lathe in the brass works on Tuesdays, mow the 
lawns in the public parks on Wednesdays, and 
work in the mine and at the wharf on Thursdays 
and Fridays. He would have greater total 
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security of employment if he had several] 
different employers. The inconvenience to 
managements in having a different staff of 
men for each day of the week is not insur. 
mountable. Skill would soon be acquired at 
all the tasks selected. This plan would provide 
unskilled workers with a more balanced view 
of life and a greater interest in their work if 
only from their association with a different 
group of fellow-workers every day. I believe 
that development along these lines, retaining 
the forty-four-hour week, is more likely to lead 
to the fulfilment of human satisfactions than 
a continual shortening of working hours with 
its consequences of empty leisure and lessened 
production for the whole community. 
AUBREY BURSTALL. 
The University, Melbourne, 
May 12th. 








Sixty Years Ago 





THE Bertuon Boar 


THE Berthon open collapsible canvas boat 
was invented by a clergyman, the Rev. E. L. 
Berthon. Sixty years ago it was becoming 
widely adopted on ships, but the opinion was 
generally expressed that, while it was good for 
some purposes, it could never stand the test 
of a gale of wind or compete with other boats in 
sailing power. That view seemed to receive 
support from the circumstances attending the 
wreck of the steamship “ Teuton ”’ at the Cape 
in 1881, with the loss of most of its passengers. 
The steamship carried a Berthon boat, together 
with other boats of the standard pattern, but 
it failed to save any lives. Subsequently, how- 
ever, one of the survivors, the “ Teuton’s ” 
boatswain, maintained that the Berthon boat 
was never lowered or even opened, and that 
with all the other boats it went down with the 
ship. To show his faith in the Berthon boat 
this man volunteered to serve as a member of 
the crew of six all told who undertook to prove 
the trustworthiness of the invention in a 
daringly practical manner. On August 11th, 
1882, Captain Harvey, R.N., Captain Nicholson 
—a military officer—and four seamen embarked 
on the Royal Mail steamer ‘‘ Esquibo ” and on 
the 14th they were put overboard in a Berthon 
boat about 400 miles west of the Scillies in a 
very strong wind and high sea. At first they 
lost their way until, on hailing a passing ship, 
they found they were 60 miles west of Finis- 
terre. They then bore away more to the north 
and eventually arrived at the Scilly Isles early 
on the 19th. On the following afternoon they 
left in half a gale of wind for Southampton and 
made the run of 240 miles to the Needles in 
thirty-five hours. The boat carried sail all the 
time and on occasion logged a speed of more 
than 10 knots. The total distance run was not 
far short of 800 miles, and throughout the trip 
gale conditions prevailed. The boat suffered no 
damage whatsoever. It had a length of 
28ft. 4in., a breadth of 8ft. 6in., and a depth of 
3ft. 9in. When shut, it had a width of 22in., 
with all gear, such as masts, sails, oars, water 
casks and anchors, stowed inside. Before some 
members of the British Association, meeting 
that year at Southampton, the boat was 
opened, set up, and lowered in forty-five seconds. 








WetpiInc CaLcuLaTor.—The purpose of the 
Philips welding calculator is to provide the welding 
operator in a convenient form with data relating to 
the uses and operation of Philips welding electrodes. 
The calculator consists of a card envelope with 
various cut-out openings. Inside is a disc which is 
rotated to show at a glance the required data. One 
side gives useful information relating to the various 
types of Philips electrodes, whilst the other side gives 
details of the Philips type 50 high-speed electrode, 
and presents all the essential data required for weld- 
ing various thicknesses of metal from 20 s.w.g. 
to lin. The calculator can be obtained from the 
company’s branches and agents or by application to 
publicity department, Philips Industrial (Philips 
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The Electric 


Are Furnace 


By T. F. WALL, D.Sc., D.Eng. 


No. 


N the year 1841 J. P. Joule had shown that 
l the heat produced by an electric current 
flowing in a conductor is proportional to the 
resistance of the conductor, the square of the 
current strength, and the time for which the 
current flows ; that is, 

H—0- 239 (I?. R . ¢) gm.-calories 
where I is the current in amperes, 

Ris the resistance of the conductor 
in ohms, 
tis the time in seconds for which the 
current flows, 


and the gm.-calorie is the heat necessary to 
raise the temperature of 1 gm. of water 
through 1 deg. Cent. in the neighbourhood of 
4 deg. Cent. 

In the year 1843 Joule found that in order 
to raise the temperature of 1 lb. of water 
through 1 deg. Cent. it was necessary to 
supply 1399-5 foot-pounds of energy ; that 


(1) 
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is to say, in order to raise the temperature of 
1 gm. of water through 1 deg. Cent. an 
amount of energy equal to 3-08 foot-pounds 
must be supplied. Consequently, 

1 gm.-calorie=3-08 foot-pounds . (2) 
From the expressions (1) and (2) it follows 
that the heat generated by an electric current 
of 1 ampere flowing through a resistance of 
R ohms for a time of ¢ seconds is 

0-239 (I?. R.t) 3-08 
=0-737 (I?. R.. t) foot-pounds, 


I?. R.. t= {volts x amperes X seconds } ‘ 
=watt-seconds (or joules), so that 


1 joule=0-737 foot-pounds ; or 746 watts 
=550 foot-pounds per second= | H.P. 
For example :— 
1 B.0.T. unit of electric energy=1 kWh 
=3-6x 108 joules ; 
so that 
1 B.O.T. unit=0-239 x 3-6 x 10°=860,000 
gm.-calories ; 
and since 1 gallon of water (4-546 litres) 
=4546 gms., it is easily shown that 1 B.O.T. 
unit will raise the temperature of nearly 
2 gallons of water from 0 deg. to 100 deg. Cent. 
he industrial possibilities of the heating 
effects of an electric current were realised 
at an early stage in electrical development, 
and in the year 1878 Sir William Siemens 
began his investigations in this field. In 
1879 he constructed an are furnace, as shown 


but 





in Fig. 1, which comprised a clay or plumbago 


I 


crucible through the base of which an arc 
lamp carbon was passed. The crucible was 
filled with lumps of steel and an iron or carbon 
rod was placed in contact with the steel 
mass. The two rods were connected to the 
respective terminals of a dynamo, and in 
this way an electric arc was produced between 
the upper rod electrode and the steel in the 
crucible, the heat developed in this way being 
sufficient quickly to melt the steel. Siemens’ 
experience of this process showed that a 
current of 36 amperes was sufficient to melt 
22 lb. of steel in one hour, and he estimated 
from these data that 1 lb. of coal consumed 
in the steam boiler of an engine-driven 
dynamo would melt 1b. of steel in the 
crucible. He concluded from these pioneer 
experimental results that such an electric 
arc furnace might be expected to compete 
successfully with the gas regenerative furnace. 

No further progress appears to have been 
made in this direction until 1898, when 
Stassano devised his type of furnace for 
melting steel. The container of this furnace 
was in the form of a drum-shaped iron vessel 
lined with refractory material, and large 
carbon electrodes were passed through the 
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FiG. 2—HEROULT TYPE FURNACE 


sides of this container, the arc being struck 
between the ends of these carbon rods. The 
steel to be melted was placed in a basin- 
shaped hearth under the arc, the furnace 
being so designed that it could be completely 
inclined or rotated to mix the molten charge 
and to tilt the container for pouring out the 
molten metal. 

The next improvement was introduced by 
Paul Héroult, who had already become widely 
known by his work on the electrolytic process 
for producing aluminium. This new furnace 
was in the form of a basin-shaped iron con- 
tainer with a cover, the whole of the interior 
being lined with a thick layer of refractory 
bricks of magnesite or dolomite. Through 
holes in the cover large graphite rods were 
arranged, and the whole furnace was so 
supported that it could be tilted for pouring 
out the molten metal. 

Modern electric-arc furnaces may be 
classified under three headings, viz.:— 


(i) In furnaces built on the Héroult prin- 
ciple, as indicated in Fig. 2, the arc is 
formed directly between the electrodes 
and the furnace charge so that the furnace 
charge acts as an intermediate electrode. 
Automatic stirring of the charge is obtained 
by means of the electro-dynamic action of the 
alternating current, which flows through the 





molten metal and thus tends to equalise the 
temperature of the whole body of the melt 
and to expedite the required chemical 
reactions. This automatic stirring action is 
not of itself entirely adequate, and means 
are being investigated as to the possibilities 
of an automatic electro-dynamic method, 
which shall be independent of the arc current. 
Further reference to mechanically operated 
stirring methods will be made in what 
follows. 

(ii) In furnaces of the Stassano type (see 
Fig. 3), the electric arc is formed directly 
between the electrodes alone, so that the 
heating of the charge is due to the radiated 
heat from the arc. The requisite stirring 
action is obtained by means of a mechanically 
operated rocking device. 

(iii) The principle of the third type of are 
furnace is indicated in Fig. 4. Its chief 
applications are as a reducing furnace for the 
various types of ferrous alloys, and for the 
preparation of carbide, carborundum, 
alumina, cement, &c. 

The Héroult type of furnace was former! 
so constructed that its situation was fixed, 
but provision was made for a tilting move- 
ment when pouring the charge, another 
purpose of this tilting action being to facili- 
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FIG. 3—STASSANO TYPE FURNACE 


‘tate repairs. In view, however, of the ever- 


increasing demands for speeding up produc- 
tion, extensive developments have been 
introduced for simplifying the various furnace 
operations by means of more appropriate 
constructional features. In one type of con- 
struction the furnace roof can be drawn out 
away from the body and the body can be 
turned through an angle of about 40 deg. 
to 45 deg. in each direction ; that is, a total 
angular movement of about 90 deg. This 
movement can be effected in about 1 min. 
to 1} min. In a somewhat different con- 
struction the furnace roof and electrode 
system is raised and the body is drawn out 
to permit of ‘‘ basket charging.” 

Arrangements are also made to enable the 
furnace body to be turned about a vertical 
axis in order to expedite the melting process 
by bringing different parts of the charge into 
the immediate neighbourhood of the elec- 
trodes. Similarly, when the charge has 
become molten the turning movement about 
the furnace axis has the advantage of pro- 
viding a more uniform treatment of the 
molten iron and more uniform heating of 
the slag, in consequence of which the requisite 
chemical reactions are more effectively 
promoted. 

Immediately the furnace has been charged 
and set in operation the automatic control of 
the electrodes causes them to descend and 
bite into the scrap, thus melting the neigh- 
bouring lumps. The electrodes are then 
raised and locked whilst the furnace body is 
turned through a suitable angle and locked 
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there. 


until the whole charge is molten. 


motor for the purpose of maintaining a uni- 
form temperature of the melt and for pro- 
moting the necessary chemical reactions. 

The Héroult type of furnace is now built 
in sizes of from } ton to 35 tons capacity, for 
the supply of which the transformer outputs 
range from 350 kVA to 9000 kVA, the maxi- 
mum value of the current per phase to the 
furnace being about 22,000 amperes. 

Reducing furnaces of the type illustrated 
in Fig. 4 are built in sizes up to 30,000 kW 
input, giving a maximum current strength for 
large single-phase furnaces of about 300,000 
amperes and for three-phase furnaces of 
100,000 amperes per phase. 


CHARACTERISTICS OF THE ELECTRIC ARC 


The relationship between the pressure and 
current in an electric arc is of an entirely 
different character from that in a solid metal 
conductor. In a metal conductor the current 
and pressure are proportional, when the 
temperature is constant, whilst in the case 
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of an arc the pressure between the electrodes 
decreases with increasing current to a limit- 
- ing value of the pressure and when the current 
is reduced, the pressure rises again. 

In order that the arc shall strike across the 
path between the electrodes the ignition pres- 
sure e; is necessary, and the consequent 
current then promotes an increase in the con- 
ductivity of the path to suchan extent that the 
are pressure becomes continually less. The 
explanation of this exceptional behaviour is 
found in the fact that the conduction of the 
current. in the arc is due to an entirely 
different process from that in a metal con- 
ductor. Whilst the pressure drop in a metal 
conductor is determined solely by the 
current density, the drop between the elec- 
trodes of an arc has been measured by means 
of test feelers, and has been found to have 
the character shown in Fig. 5. The total drop 
comprises the anode pressure drop é,, the 
cathode pressure drop e,, and the pressure 
drop ¢, across the arc column itself. The 
anode and cathode drops are each dependent 
to some degree upon the current strength, 
whilst the drop in the arc column is very 
nearly proportional to the length of the arc 
column. 

From the incadenscent cathode tip of the 
arc, electrons stream out under the influence 
of the electric field between the electrodes. 
These electrons strike the neutral molecules 
and electrically disrupt them ; that is, they 
become ionised. The component parts of 
the disrupted molecules then move towards 
the respective electrodes under the action of 
the electric field and bombard them. The 


The electrode automatic control is 
then released, the electrodes descend into 
the scrap, and this procedure is repeated 
After 
supplying the necessary refining or reducing 
slag, the furnace body can be turned by a 





not, the are will become quenched. It follows 
therefore that it is not possible to main- 
tain an arc having any given values of current, 
pressure, and length, but that there is a 
definite relationship between the quantities, 
which is termed the “‘ arc characteristic.” 

The movement of the electric particles 
towards the respective electrodes results in a 
massing of electrons near the anode and of 
positive ions near the cathode, and it is this 
concentration of these particles near the 
respective electrodes which gives rise to the 
respective drops at the electrodes. About 
80 per cent. of the current in the arc is 
accounted for by the electron travel, as out- 
lined in the foregoing. 
The temperature of the incandescent spot 
on the cathode for a copper are is from 
2000‘deg. to 3000 deg. Cent., and for a carbon 
arc is from 3000 deg. to 4000 deg. Cent., it 
being observed that copper is a very good 
conductor of heat, so that the incandescent 
spot is heavily cooled by the metal in its 
neighbourhood, whilst carbon, being a rela- 
tively poor conductor of heat, the incan- 
descent spot is subject to a much smaller 
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FiG. 5—PRESSURE DROP BETWEEN ELECTRODES 


cooling effect. The temperature of the gases 
in the are is from 8000 deg. to 10,000 deg. 
Cent., the lower value being obtained for 
small values of the current and the higher 
value at the greater current strengths. Under 
special conditions of operation, such, for 
example, as are found in some modern types 
of circuit breakers, gas temperatures in an 
electric arc have been measured up to 
20,000 deg. Cent. The temperatures of an 
electric arc are the highest that have yet been 
produced by any known artificial method. 
It is also of importance to notice that the 
energy content per unit volume—that is, the 
“ specific energy ”’ of the arc—is higher than 
that which can be obtained in any other 
known type of furnace. In the case of a 
copper arc, the current density at the cathode 
spot is of the order of some thousands of 
amperes per square centimetre, whilst in the 
case of a carbon arc the current density at 
the cathode spot is some hundreds of amperes 
per square centimetre. The current density 
in the are column of a carbon arc is seldom 
greater than about 100 amperes per square 
centimetre. 

For a carbon arc the cathode pressure drop 
e, is about 10 volts, and occurs over a length 
of about 10-* cm.—that is, there is a pressure 
gradient of about 10° volts per centimetre 
and the current density at the cathode is 
about 500 amperes per square centimetre. 
The positive ions near the cathode therefore 





negative portions (the electrons) move at a 


acquire a speed which corresponds to this 


high speed towards the anode and the positive 
components (the ions), being much heavier, 
move at a correspondingly slow rate towards 
the cathode. This bombardment gives rise 
to incandescent areas on the respective 
electrodes. If this sequence of events reaches 
a stable condition, the arc will persist; if 





very high-pressure gradient, and conse. 
quently they strike the cathode with great 
energy and raise the temperature to the boiling 
point. This impact of the positive ions on 
the cathode produces an emission of electrons 
which move at a very high speed under the 
pressure gradient in the neighbourhood. The 
magnitude of the electron emission ig 
governed by the nature of the material of the 
cathode, and its chemical composition. If 
the cathode consists partly of metallic oxide, 
for example, for which the energy of emission 
is small, the cathode drop will be corre. 
spondingly small. 

The phenomena associated with the move- 
ment of the electrified particles in the neigh. 
bourhood of the anode are not yet fully under. 
stood. It is known, however, that the anode 
draws the electrons from the arc column and 
thus gives rise to a negative “‘ space charge” 
in the neighbourhood of the anode, and this 
space charge determines the amount of the 
anode pressure drop. The anode drop is 
affected by both the current strength and the 
length of the arc, increasing with are length 
and decreasing somewhat as the current 
increases. In contrast with the cathode drop, 
the anode drop is not affected by the tem- 
perature conditions, so that there is no 
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thermal emission of ions from the anode 
corresponding to the electron emission from 
the cathode, since the positive ions are formed 
in the gas column and for this reason the 
anode drop does not depend upon the nature 
of the anode material. The energy of the 
electrons which strike the anode is partly 
absorbed in heating the anode and partly in 
the chemical rearrangement of the atoms, it 
being observed that the impact of the elec- 
trons can produce changes which can initiate 
chemical reactions. 

The arc column comprises neutral gases 
at a high temperature in which the electrons, 
on account of their very high speed, are 
responsible for the greater part of the 
current, whilst the positive ions compensate 
the negative space charge surrounding the 
gas column. The heating of the gas is caused 
by the collisions of the electrons and the gas 
molecules; that is to say, the electrons, 
being accelerated in the electric field, collide 
elastically with the molecules when the energy 
is insufficient to produce ionisation, and in 
this way the molecules acquire kinetic energy 
and the temperature of the gases will be 
increased. 

As already stated in the foregoing, the 
pressure drop across the arc comprises the 
drop at each electrode, and the drop along the 
are column. Thus for a carbon are, if the 
anode drop is 4 volts and the cathode drop 
is 10 volts, this implies that at least 15 volts 
will be necessary to maintain the shortest 
possible length of arc. Actually, in the case 





of carbon arc furnaces, pressures up to 240 
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yolts are used in practice and this is accounted 
for by the drop in the are column and the 
increase of the anode drop when very heavy 
currents are used. 

In an alternating current arc the cathode 
and the anode interchange after each half- 
cycle and the direction of the electron stream 
will interchange correspondingly. Since the 
temperature of the cathode and the degree 
of ionisation in the arc column determine 
the strength of the current stream, and since 
with alternating pressure these quantities 
will correspondingly change, it follows that 
for the operation of an alternating current 
arc furnace the time of heating of the com- 
ponent links in the arc is of importance. 
Since the electron emission is affected by the 
temperature, it follows that the heat con- 
ductivity of the cathode material and its 
emissive power have an influence on the arc 
characteristic and on the pressure which is 
necessary to maintain the arc. If the heat 
conductivity and consequently the heat loss 
is large, then the ignition pressure will 
increase and the time relationship of the pres- 
sure and current will also be changed. These 
effects are illustrated in Figs. 6 and 7, which 
refer respectively to an alternating current 
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carbon arc and a copper are. The ignition 
pressure ¢;, is greater for the copper electrode 
arc than for the carbon arc, since in the former 
case the high thermal conductivity of the 
copper electrodes causes the temperature to 
fall rapidly when the are is quenched ; that 
is, as the current passes through its zero 
value. On the other hand, when the arc has 
become ignited, the temperature of the copper 
electrodes reaches a steady value very quickly 
so that the pressure falls very rapidly to the 
voltage of the burning arc and remains prac- 
tically constant until the current is again 
approaching its zero value, when a definite 
peak value is obtained which is the quenching 
pressure of the arc. A comparison between 
the diagrams of Figs. 6 and 7 shows the 
effect of the relatively sluggish temperature 
changes which take place in the case of the 
carbon arc and which are due to the fact that 
carbon electrodes have a relatively poor 
thermal conductivity. 

With carbon electrodes the fall of tempera- 
tures when the current passes through its 
zero value at each half wave is less than in 
the case of copper, because of the poor thermal 
conductivity of carbon, so that the pressure 
which is necessary to ignite the arc is less. 
The length of the arc and the thermal inertia 
of the gases in the are column affect the 
energy exchanges. Hence at a low tem- 
perature of the arc gases and a consequently 
small degree of ionisation, a given current 
must be obtained by means of an increase of 
the speed of the electron stream, and this 
means an increase of the arc pressure. At 
high temperatures of the are and a high 


the arc current so that a sinusoidal wave of 
current and arc pressure are more easily 
obtainable. For low temperatures of the arc 
column and a low degree of ionisation, the 
strength of the current will be largely deter- 
mined by the degree of ionisation and the 
speed of the electron stream, so that a sine 
wave of pressure will give rise to a highly dis- 
torted wave of current. The operation of an 
are furnace provides an excellent opportunity 
for the study of such characteristic pheno- 
mena of the arc structure. For example, 
when the furnace is first put into operation 
and the metal charge is cold, the ionisation 
of the gas column is weak ; that is, the elec- 
tron concentration in the are column is 
small ; whilst the conduction of heat from the 
cathode spot by the bulk of the metal charge 
is large, so that the current cycle is a highly 
complicated function of the time. When the 
furnace charge is being refined, however, the 
furnace will have reached a high and uniform 
temperature, and the consequent ionisation 
will be large, so that the current cycle is 
much less influenced by the time and the 
waves of current and pressure will then be 
practically sinusoidal. Under these con- 
ditions, the conduction of the current in the 
arc column is similar to the conduction of 
the current in a metal conductor ; that is to 
say, the resistance is independent of the time. 
(To be continued) 








Junior Male Workers 


AN agreement affecting apprentices has been 

recently signed by the Engineering and Allied 
Employers’ National Federation and the A.E.U. 
It is not a new agreement, but a codification of 
two previous agreements and certain agreed 
practices covering procedure and wages of 
apprentices, boys and youths. The two agree- 
ments thus codified were dated December 22nd, 
1937, and March 26th, 1941. The agreement is 
really a bringing together into one readily 
accessible document the whole of the procedure 
and wages agreements covering apprentices, 
boys and youths, with the object of providing 
ease in administration both for the A.E.U. and 
the Federation. 
The phrase ‘‘ apprentices, boys and youths ” 
has been found rather cumbersome, and the 
phrase “‘ junior male workers ”’ (lining up with 
employees over twenty-one years of age who 
have always hitherto been referred to as adult 
male workers) has been reintroduced. 


age the schedule is 15 per cent. of the journey- 
man’s wage, and at fifteen years 20 per cent. 
Where local agreements already provide higher 
rates, such higher rates will prevail. The 
existing schedule of 25 per cent. at age sixteen, 
rising to 60 per cent. at age twenty, is carried 
forward into the new agreement unchanged. 

There has also been inserted a declaratory 
sentence at the request of the Union which sets 
out clearly the majority practice of the industry. 
It reads :—‘“‘ All apprenticeships shall com- 
mence at sixteen years of age and terminate at 
twenty-one years of age, subject to the qualifi- 
cation that special provision may be made for 
exceptional cases for boys commencing their 
apprenticeship at a later age than sixteen 
years.” 

It is provided that a boy commencing his 
apprenticeship at. the age of sixteen plus shall 
serve twelve months at each of the scheduled 
rates, except that in the last year his bonus 
shall be increased as from the date he attains 
his twenty-first birthday to that applicable 
nationally to adult workers. 

This clearly sets out the practice of the 
industry that apprenticeships in engineering 
should extend for five full years. In Scotland 
and in a few cases in England, where, by long- 
standing custom, apprenticeships and wages 
were based on years of service rather than on 
actual age, an adjustment is made. Thus, a lad 
commencing his apprenticeship in these cireum- 
stances at age eighteen shall be regarded, for 
the purposes of this agreement, as being sixteen 
years of age. On reaching the age of twenty- 
one he will still have two years to serve to 
complete his apprenticeship and for these two 
years he will receive the basic rate applicable 
to ages nineteen and twenty, but during these 
two years he will be paid the national bonus 
applicable to adult workers. 

As pointed out above, this new document is 
no more than a codification of two previous 
documents, taking account of matters of 
practice which have been agreed from time to 
time arising out of those two agreements. It 
is anticipated that one document to cover this 
large section of workpeople will make for 
greater ease in day-to-day working within the 
industry. 








The “ Vernijigger ” 





For some time a need has been felt for a 
cheap and convenient means of accurately 
drilling and marking out jigs and fixtures or for 
making single components for an experimental 
article. It is customary for such work to be 
done in large firms by means of a jig borer, and 
in smaller firms by marking out, centre punch- 






























under the ‘“‘ Procedure for Avoiding Disputes ” 
which brings the boys’ procedure more into 
line with the accepted adult procedure, and 
permits a boy to have his case put forward by 
a recognised shop steward, constitutionally 
appointed by the Union. 

Another new point is that in the original 
wages agreement of March 26th, 1941, no pro- 
vision was made for wage schedules for boys of 
fourteen and fifteen years of age. A number of 
local agreements have, however, been reached 
with the A.E.U. in various parts of the country, 
arid so the new agreement sets out a national 





degree of ionisation, the concentration of the 
electrons is less affected, by fluctuations of 





basis at these two ages. At fourteen years of 





A new point is that provision is now made!ing, or scribing and then drilling. Both 
Fine Adjustment Block Locking Cams Scriber Adaptor Surface Plate 
Drill Bushes 
dema/ 
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USE OF THE “ VERNIJIGGER* 


methods require a skilled, and therefore expen- 
sive, operator. With the jig borer great care 
must be taken in handling the machine, as the 
screw threads and bearings must always be 
maintained in perfect condition. In fact, in 
order to maintain its accuracy, a jig borer is 
usually housed in a specially constructed room 
with an even temperature and dust-free 
atmosphere. The skilled workmanship neces- 
sary in constructing a jig borer makes the 
purchase price for small firms usually pro- 
hibitive. The marking out of components or 
jigs is likewise a skilled and expensive job and 
is very slow and of doubtful accuracy. 
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In the light of these facts, R. K. Dundas, Ltd., 
The Airport, Portsmouth, has produced a cheap 
form of jig borer with an accuracy claimed to be 
equivalent to anything encountered in normal 
working or, say, & maximum permissible error 
of +0-0005in. This device, illustrated here- 
with, has been called the “* Vernijigger.” It 
consists of a fixed arm, on which slides a second 
arm at 90 deg. to it. On the second arm is a 
sliding drill bush carrier. Both the fixed and 
sliding arms are engraved with a scale and the 
slides carry vernier plates. The fixed arm can 
be placed in a socket mounted on a base-plate, 
and the complete arm and socket can pivot 
through 180 deg., enabling holes to be drilled 
in the vertical plane at any angle to each other. 
In this form, by inserting a scriber adaptor in 
the drill bush, the ‘‘ Vernijigger ’’ becomes a 
height gauge. For checking and inspection 
work a sighting bush can be provided, consisting 
of a cross-hair sight, a magnifier, and an illumin- 
ating system. By this means accurate sighting 
and positioning of lines, points, or edges can 
be carried out. 

When a moving head or radial type driller is 
available an adaptor socket to slip round the 
drill pillar can be provided. In this case the 
work is clamped to the drill table, the ‘‘ Verni- 
jigger ” suitably adjusted over the work, and 
the drill head swung out to meet the position 
slide bushes. For ordinary straightforward 
drilling and for marking out flat. plates a 
standard ““T” end adaptor is used. This 
adaptor is a right-angular strip, enabling the 
‘* Vernijigger ’’ to be clamped to the work and 
the holes to be positioned from the edge of the 
work. > 

It is claimed that the ‘* Vernijigger ’’ can be 
used with a radial drill, sensitive bench drill, 
hand pillar drill, moving head drill, hand pistol 
grip type drill, or an electrically or otherwise 
operated hand drill brace. It can be made in a 
range of sizes, but the standard instrument has 
12in. arms. 








National Emergency Steels 


A PAMPHLET on American steel rationalisa- 
tion has been published recently by the 
American Society for Metals. It deals with 
certain selected low alloy steels, which are being 
used during the emergency period and which 
are replacing the high alloy steels previously 
employed. The introduction on the front 
cover is largely propaganda, and should be 
treated with reserve, particularly the following 
statement: ‘ Fortunately for this emergency, 
American metallurgical art and science has 
advanced to a point where the specific effect 
of each alloying element in steel is precisely 
known, and it has been discovered that in 
correct and balanced combinations each element 
intensifies the action of the other, so making it 
do double duty. Hence it is possible to ‘ design ’ 
an alloy steel with confidence that it will perform 
as expected.” 

The National Emergency Steels are made up 
of already standardised low alloy steels, supple- 
mented by sixteen new compositions. The 
latter, known as the NE 8000 series, have been 
compiled on a basis of maximum alloy contents 
as follows :—Manganese 1 per cent. in the case 
of steels where the carbon does not exceed 
0-25 per cent., otherwise 1-65 per cent.; 
silicon, 0-20 to 0-35 per cent., except in the 
case of silico-manganese spring steel; nickel, 
chromium, and molybdenum, 0-60 per cent. 
each. 

The compositions of the NE steels are tabu- 
lated on the opposite page. 

Manufacturers are urged to use these steels 
in conjunction with carbon steels, medium 
manganese steels, and carbon-molybdenum 
(‘‘ Amola ”’) steel wherever possible. Steels 
containing nickel, chromium, tungsten, cobalt, 
and vanadium may only be uséd for very high- 
duty components. 

It is emphasised that the following types are 
not affected :—Low alloy, high-tensile steels 
furnished as flat rolled products, and which 
require no heat treatment before use, stainless 
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Cc, Mn. Mo. Ni. Cr. 
0-27-0-33 0+ 70-0: 95 0+15-0-25 0-40-0-60 0:40-0:60 
Temperature, : , a M.S. Elongation. Izod. Brinell, Diameter, 
Deg. Cent. | Tons per sq. in. | Tons per sq. in. Per cent. Inches 
204 100 109 11-0 dsl liek Mk achisatae 
260 93 102 10-0 16-17 444 i 
315 85 94 11-5 18-19 415 pa 
371 81 89 11-5 25 388 oo 
426 72 81 12-0 31-32 363 agi 
483 65 74 15-5 45-47 340 ar 
538 62 68 17-0 51-52 321 mm 
593 53 60 18-5 62-64 255 - 
204 68 77 12-0 21-23 363 1 
260 63 72 13-0 24-25 341 ” 
315 52 7 14-0 31-32 331 ‘i 
371 61 70 14-0 32-33 331 ’ 
426 56 65 15-5 51-52 302 rs 
483 54 63 17-0 52-54 302 PA 
538 51 59 18-5 68-69 269 *» 
593 46 54 20-6 74-75 555 »» 
483 45 54 19 74-78 241 2 
538 42 51 21 83 228 o” 
593 39 48 22 | 88-90 217 i 
483 41 51 21 82-83 228 3 
538 41 50 22 86-858 217 
593 36 46 24 93-95 197 ”» 
483 41 51 19 81-84 228 4 
538 39 49 20 84-86 217 ” 
593 35 45 23 95-97 197 ‘ 
483 39 48 19-5 | 82-84 217 5 
538 38 47 21 | | 85-88 207 ’ 
593 34 44 | 22 | 199 179 
NE 8739, Quenched from 830 deg. Cent. 
Cc. Mn. Mo. Ni. Cr. 
0-35-0-42 0-75-1-00 0:20-0:30 0-40-0-60 0-40-0-60 
| fi ie ane | = 
Temperature, Tz. M.S. | Elongation. Izod. Brinell. | Diameter. 
Deg. Cent. | Tons per sq. in. | Tons per sq. in. Per cent. | Inches. 
. AES. “ie Teta i it ee my ee ee? | be eee ee wee 2-7 Bx At Ge 
204 108 117 8 | s- 9 | 555 l 
260 105 115 8-5 | 9-11 477 5H 
315 93 103 9 | wea 461 5 
371 89 98 | 9 | 12-14 444 Pm 
426 80 89 10-5 20-21 415 
483 72 81 13 | 27-28 388 
538 | 68 76 | 14 } 40-43 } 341 | 
593 | 59 66 16 | 49-50 302 
650 49 | 56 | 20-5 | 70-73 | 269 | 
} | | 
483 58 } 67 16 48-49 321 2 
538 55 | 64 17 52-55 311 = 
593 | 47 | 57 18-5 69-72 269 | = 
483 54 63 15-5 45-50 302 3 
538 | 52 61 18 60-61 286 ” 
593 | 49 54 20 69-72 241 “ 
483 | 53 62 16 45-48 286 4 
538 52 60 17 54-58 269 ” 
593 45 i 55 19 74-75 241 ” 
483 50 | 59 i 40-44 286 5 
538 46 56 17 52-56 262 os 
593 43 } 53 20 66-70 241 ‘ 
= lee ee ee ee 
NE 8949, Quenched from 816 deg. Cent. 
C. Mn. Mo. Ni. Cr. 
0:45-0°52 ... ... 1:00-1:30 0-30-0-40 0-40-0- 60 0-40-0-60 
Temperature, Lo ae M.S. Elongation. Izod. Brinell Diameter. 
Deg. Cent. | Tons per sq. in. | Tons per sq. in. Per cent. Inches. 
426 93 103 12 a a § 15-18 Ces 415 a: oy 0-530 
483 83 91 13 20-25 388 “< 
538 75 84 15 34-35 375 es 
593 66 74 17 45-48 321 - 
650 56 63 20 75-80 269 so 
426 94 104 10 10-12 461 1 
483 85 94 10 14-15 415 Pi 
538 77 86 13-5 22-25 401 ee 
593 69 77 15-5 39-45 352 me 
650 60 67 18 54-55 302 - 
483 84 92 12 15-16 415 2 
538 77 85 12-5 24 388 es 
593 67 74 15 43-46 352 o 
483 2 91 10 16-17 401 3 
538 75 83 12-5 30-31 375 ma 
593 5 72 15 48-49 331 8 
483 80 89 9 12-14 401 4 
538 72 81 13+5 26 375 is 
593 65 72 15 48-49 321 a 
483 76 85 8-5 15-16 388 5 
538 72 80 11-5 27-28 363 o* 
593 64 71 15-5 46-47 321 a 





and heat-resisting steels, and tool steels. 
NE 8024, NE 8124, NE 8620, NE 8724, and 
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NE 8817 are case-hardening steels, and are 
intended to replace the following types which 
have previously been.used in the United States : 
1} per cent. manganese, 34 per cent. nickel, 
1} per cent. nickel-chromium, chromium- 
molybdenum, 2 per cent nickel-molybdenum, 
34 per cent. nickel-molybdenum, carbon-chro- 
mium, chromium-vanadium, and 5 per cent. 
nickel case-hardening steels. 

The carbon contents of the NE steels are 
higher than those we use in this country, but 
the Germans have been successfully employing 
steels of a similar carbon content for case- 
hardened components. 

NE 8233 and NE 8630 are recommended for 
medium tensile steels, z.e., in the tensile strength 
ranges of 45 to 65 tons per square inch, corre- 
sponding to Brinell hardness ranges of 200 








measuring the hardness at various distances 
from the water-cooled end, The test is described 
in detail at the end of the pamphlet, together 
with an article on its interpretation. 

More exhaustive tests have since been con- 
duced on the NE steels, and tables are pro- 
vided giving tensile and impact test results on 
the case-hardening steels and also on NE 8630, 
8739, and 8949. In the case of the last three, 
the tables show the influence of mass and of 
heat treatment. The results given indicate that 
these steels justify the claims made for them. 

Sections of the pamphlet are given up to 
information on carbon-molybdenum steels, 
manganese-molybdenum steels, low chromium- 
nickel-molybdenum steels (NE 8600 to 8900), 
and to maximum results obtainable from carbon 
and low alloy steels. The sections are illus- 




















to 300. The commonly used steels for these! trated with ‘‘ S ” curves obtained by quenching 
Compositions of NE Steels 
Designa- Composition, per cent. 
Alloy type. tion —— 
number. Carbon. Manganese. | Molybdenum. Nickel. Chromium. 
Manganese- NE 8024 0-22-0-28 1-00-1-30 0-10-0- 20 —_ _ 
molybdenum ... ...| NE 8124 0-22-0-28 1-30-1-60 0-25-0-35 — ant 
: NE 8233 0-30-0- 36 1-30-1-60 0-10-0-20 _— _ 
NE 8245 0-42-0-49 1-30-1-60 0-10-0-20 — —_ 
NE 8339 0-35-0-42 1-30-1-60 0-20-0-30 —_ —_ 
NE 8442 0-38-0-45 1-30-1-60 0-30-0-40 —_ — 
NE 8447 0-43-0-50 1-30-1-60 0-30-0-40 — _ 
NE 8547 0-43-0-50 1-30-1-60 0-40-0-60 ite ~~ 
Low-nickel chromium-| NE 8620 0-18-0-23 0-70-0-95 0-15-0- 25 0-40-0-60 0-40-0- 60 
molybdenum ..._ ... NE 8630 0: 27-0-33 0: 70-0-95 0-15-0-25 0-40-0- 60 0-40-0-60 
NE 8724 0-22-0-28 0-70-0-95 0-20-0-30 0-40-0-60 0-40-0-60 
NE 8739 0-35-0-42 0-75-1-00 0-20-0-30 0-40-0-60 0-40-0-60 
NE 8744 0-40-0-47 0-75-1-00 0-20-0-30 0-40-0-60 0-40-0-60 
NE 8749 0-46-0-52 0-75-1-00 0-20-0-30 0-40-0-60 0-40-0-60 
NE 8817 0-15-0-20 0-70-0-95 0-30-0-40 0-40-0-60 0-40-0-60 
NE 8949 0-45-0-52 1-00-1-30 0-30-0-40 0-40-0-60 0-40-0-60 














ranges are 1} per cent. manganese, 34 per cent. 
nickel, 1} per cent. nickel-chromium, | per cent. 
chromium-molybdenum, 1 per cent. chromium 
and chromium-vanadium steels, all with 0-30 
per cent. carbon. 

The remainder of the NE series is intended 
to cover the high tensile ranges, 7.e., 75 to 130 
tons per square inch, corresponding to a hard- 
ness range of 260 to 600 Brinell number. The 
types replaced are as follows :—1} per cent. 
manganese, 3} per cent. nickel, }? per cent. 
nickel, } per cent. chromium, 1} per cent. nickel- 
chromium, 2 per cent. nickel, 1 per cent. 
chromium, 1 per cent. chromium-molybdenum, 
2 per cent. nickel-chromium-molybdenum, 2 per 
cent. nickel-molybdenum, carbon-chromium, 
and chromium-vanadium steels. 

Tables are given indicating in detail which 
of the NE steels replace the different types given 
above. The tables also show how the carbon- 
molybdenum series can be used as alternatives. 
In the event of a shortage of silicon, silico- 
manganese spring steel may be replaced by 
0-68 per cent. carbon, 0-25 per cent. molyb- 
denum steel. This steel is also recommended 
for small tools. 

The applications of the NE steels were 
originally based on the end-quench (Jominy) 
hardenability test. This consists of cooling the 











| 
| 


specimens of the steel from above the critical 
temperature to various temperatures at which 
they are held, and the time taken during which 
transformation of the micro-structure takes 
place. 

The value of the pamphlet lies mainly in the 
information on tests which have taken place 
since the issue of the American Iron and Steel 
Institute booklet on “‘ Possible Alternates for 
Nickel, Chromium, and Chromium-Nickel Con- 
structional Alloy Steels.’ We reprint below 
and opposite tables giving the mechanical 
properties of NE 8620, 8630, 8739, 8817, and 


8949. The conditions of test are given in each 
case. 
Case-hardening Steels 
NE 8620. NE 8817. 
Cc ve, ive. Unde, 0-15—-0-20 
Mn jad’! See | leo ‘QE 0-70-0-95 
Mo wat ile’ p~-wcoct ee 0-30-0-40 
Ni or ere 0-40-0-60 
Cr Sass 54 0-40—0-60 0-40-0-60 


lin. Bars Oil-quenched from 915 deg. Cent., Tempered, 
1 hour at 200 deg. Cent. 


Steel eg ae eee oO 
NE 8620 ee ee ee 
NE 8817 wed | QO: age: praca: CBE cee: ton (ES 


lin. Bars Reheated to 838 deg. Cent., Oil-quenched and 
Tempered, 1 hour at 200 deg. Cent. 





end of a lin. diameter bar with water, and 


Steel - ee Oe 
NE 8620 a ee Oe 56 
NE 8817 hed WE ace cue) OE cae. ane ae 
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No. V 
(Continued from page 151, August 21st) 


MingeRAL ReEsourRcES oF THE U.S.S.R., BY 
Dr. Davip WILLIAMS 


HE most important deposits of metallic 

minerals lie within the ancient and deeply 
eroded mountain chain which extends along 
the Urals and then swings eastwards through 
Kazakhstan into Central Asia, and to a lesser 
extent among the younger and more rugged 
mountains of the Caucasus and Eastern 
Siberia. In the gently undulating country of 
the Russian platform, to the west of the Urals, 


phosphate rock ensure the Union a foremost 
rank in the production of mineral fertilisers. 

Russia’s immense reserves of coal, iron, and 
petroleum afford a sure basis for industrial 
progress, and in each of these three most 
important commodities she is capable of long 
maintaining a surplus output. 

Iron and Ferro-alloys.—Even omitting the 
astronomical tonnages of comparatively low- 
grade quartzitic iron ores of the Kursk district, 
the Soviet reserves of iron ore have recently 
been estimated at more than 10,000 million 





Russia produced 28 million tons of ore, about 
two-thirds of which was raised from the 
Ukraine deposits of Kirvoy Rog and the 
remainder largely from Magnitogorsk and else- 
where in the Urals. Among other extensive 
deposits are the oolitic, brown iron ores of the 
Kerch Peninsula in the Crimea, the magnetites 
of the Kunetsk region, and the hematites of 
Far Eastern Siberia. With such huge resources 
of iron ore, it is clear that the Soviet Union has 
the opportunity not only of fulfilling her own 
internal demands, but also of contributing a 
generous export supply. 

Among the ferro-alloys, Russia has been 
within recent years the world’s largest producer 
of manganese and chromite, supplying respec- 
tively about half and a quarter of the total 
world output. In 1936 manganese resources 
were computed at over 700 million tons, suffi- 
cient for more than 200 years’ output at recent 
levels, the chief ore bodies being the two 
famous deposits of Nikopol in the Ukraine and 
Chiaturi in the Caucasus. Although the output 
of chromite has increased steadily during the 
past decade, it has latterly been used almost 
wholly for domestic requirements of ferro- 
chromium and chromium chemicals. The 
principal minés lie near Sverdlovsk in the Central 
Urals. Unless fresh discoveries are made, 
Russia may feel compelled to retain her entire 
production of chromite for home consumption. 

Russian supplies of nickel have so far proved 
to be inadequate, but by exploiting several 
extensive low-grade nickel silicate deposits in 
the Urals and nickel sulphide bodies in the 
Kola Peninsula and in Northern Siberia, she 
may well become independent of imports in 
times of peace. According to present informa- 
tion, however, it is unlikely that the U.S.S.R. 
will ever raise a surplus supply of nickel. 

For tungsten and molybdenum the Union 
relies very largely upon imports. Both metals 
occur in widely separated localities throughout 
European and Asiatic Russia, many promising 
discoveries having been reported. Workable 
deposits of tungsten ore (wolfram) have been 
located in the Transbaikal area, but no great 
reserves are claimed. Much is expected from 
the new tungsten-molybdenum concentrator 
at Tyrny-Aus in the heart of the Caucasus, and 
from other mills erected for the recovery of 
molybdenum in Kazakhstan and Eastern 
Siberia. It seems reasonable to infer that the 
U.S.S.R. will eventually become self-sufficient 
in molybdenum, though the outlook for tung- 
sten appears to be less promising. 

Non-ferrous Metals.—Russia has for long held 
either first or second place among the world’s 
platinum producers, and although full statistics 
have not been available lately, it is obvious that 
she will continue to be a foremost exporter 
of the metal. Until a few years ago mercury 
was only mined at Nikitovka in the Donetz 
basin, but quicksilver deposits have now been 
opened up in the Kirghiz, and apparently the 
Union’s mercury supplies and demands are 
roughly balanced. 

Aluminium was first produced by the Soviets 
on an industrial scale in 1932, and although 
production failed to reach the projected output 
the amount of metal won from bauxite has 
risen to 55,000 tons in 1940. The hope that a 
total production of 200,000 tons of aluminium 
would be attained in 1942 cannot materialise, 
for some of the chief hydro-electric plants 
(Dnieper, Volkhov near Leningrad, Kandalaksha 
in Karelia) are now in enemy hands or are 
gravely endangered. In favourable future cir- 
cumstances, however, there are good prospects 
of achieving and even exceeding this figure, 
though the discernible output for some con- 
siderable time to come will .be required for 
domestic use. Bauxite reserves, sufficient for 
several decades, are estimated at 45 million 
tons, the largest and richest deposits lying in 
the Urals to the north of Sverdlovsk. Immense 
quantities of nepheline and alunite are also 
available for the production of alumina and 
aluminium, and already plants have been 
erected for treating nepheline tailings from the 
apatite works at Kirovsk in the Kola Peninsula. 
The potential supply of nepheline, which con- 
tains about 33 per cent. of alumina, must exceed 
100 million tons. 





tons, surpassing those of the U.S.A. In 1940 





enormous deposits of potassium salts and 


Aithough Russia produced more than 100,000 
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tons of copper in 1938, she also had to import 
approximately two-thirds as much. Most of 
the copper smelted hitherto has been won from 
Uralian deposits (notably Degtiarsk, near 
Sverdlovsk), but the greatest ore reserves are 
in Central Asia, at Kounrad and Djhezkazgan 
near Lake Balkhash, and at Almalyk in the 
Tashkent area. The estimated resources of 
copper (metal) have been placed at 16 million 
tons, and although this may be an optimistic 
figure, it is clear that when the mines and 
smelters are working to full capacity there will 
be no need for the Union to import any copper 
from abroad. 

Production df lead and zinc has been steadily 
increasing during the past twenty years. 
Although the position with regard to lead is not 
yet satisfactory, the zinc output is probably 
ample for domestic needs. During the three 
years preceding the outbreak of war, the 
imports of lead and zine averaged approxi- 
mately 30 and 2 per cent. respectively of the 
country’s total requirements of those metals. 
Russian reserves of lead and zinc have been 
calculated at 11 and 19 per cent. respectively 
of the world totals, the chief deposits and 
refineries being in the Caucasus (Sadon) and 
in the Altai Mountains of Kazakhstan (Ridder, 
Chimkent, Sokolny, and Belousovsk). In view 
of the likely future demands there appears to be 
small likelihood of the Union producing a sur- 
plus of these two base metals. 

Up to 1937 Russia was almost wholly 
dependent upon imports for both tin and 
antimony, receiving annually about 12,500 
tons of the former and more than 2000 tons of 
the latter. Apparently the most promising of 
the tin-bearing areas so far prospected lies in 
Eastern Transbaikal, but the recorded tonnages 
of proved ore are not large. Reports suggest 
that tin smelters may soon be operating in 
Yakutia and Tetiukhe, in Eastern Siberia. 
Unless tin substitutes are developed, however, 
it is inferred that the U.S.S.R. must continue 
to rely partly on imports of the metal. Valuable 
deposits of antimony ore have been discovered 
at Kadam Djai in the Kirghiz and in Central 
Siberia, and it seems justifiable to expect that 
Russia will be able to meet her own moderate 
peacetime needs of antimony. 

Statistics for gold production are a State 
secret, but it is certain that the Union has 
adequate resources of this precious and enig- 
matic metal. 





The afternoon session on July 25th—the 
final session of the Conference—was presided 
over by Sir Stafford Cripps, who in his opening 
address dealt with the more political aspects 
of the subject under discussion. The following 
papers were then read :—‘‘ International Trade 
in Raw Materials,”’ by Professor J. G. Smith ; 
“Some Aspects of Mining Finance,’ by Dr. 
W. A. Lewis; ‘Economic Considerations 
Associated with Aluminium,” by Mr. A. 
Notman; ‘ Planning and the Mineral Indus- 
tries,’ by Mr. O. W. Roskill; and ‘“ The 
Exploitation of Minerals in relation to National 
and World Planning,” by Dr. L. Dudley Stamp. 
These papers dealt mainly with the more 
political aspects of planning the post-war world. 
We reprint in abstract only the first of 
them. 


INTERNATIONAL TRADE IN Raw MATERIALS, BY 
ProFessor J. G. SMITH 


Contrary to what economists frequently 
assert, the principal problems of the immediate 
post-war period will be chiefly political. The 
economic aspects will be subordinate. The 
restoration, therefore, of international trade and 
access (and equitable distribution to those that 
need them), of the raw materials everywhere 
throughout the world, will depend in the first 
instance on political agreements and only to a 
secondary extent on appropriate economic 
organisation. But there are certain trends in 
foreign trade, especially affecting raw materials 
which have asserted themselves with vigour in 
the past and it may be worth while to examine 
them and discover how we can control them or 
direct them to our advantage after the present 
crisis is past. 


into three main stages m evolution, and each 
has its own special significance. 

The first of these, which may be called the 
period of transit or entrepét trade was charac- 
terised by the importation of goods of foreign 
origin which were usually exported again un- 
touched or altered, a small quantity being 
retained for home consumption which were 
paid for by the export usually of home-produced 
raw materials, again small in quantity. This 
was the early stage of foreign trade, of trade in 
the sixteenth and seventeenth centuries, and 
its character was that of England’s in the middle 
of the seventeenth century. It is now of com- 
paratively little importance. 

At the second stage, raw materials and semi- 
finished goods of foreign origin required for 
industry and agriculture are imported, worked 
up, finished, and then exported in their new 
form as manufactured products. This we may 
call the exchange of manufactured goods for 
raw materials, and it is characterised by a 
reluctance on the part of the manufacturing 
country to admit finished goods it thinks it can 
produce itself. The end of the nineteenth 
century marked the climax of this development, 
which was small and of little importance until 
the middle of that century. Speaking broadly, 
at the end of the eighteenth and for the first 
quarter of the nineteenth century, the indus- 
tries of all European countries, except those of 
Great Britain, worked up only national raw 
materials for national requirements, the import 
of foreign raw materials and foreign foodstuffs 
being insignificant. Consequently, the popula- 
tion of each country, again with the exception 
of Great Britain, corresponded roughly to the 
productive capacity of its soil and its mines. 
Between 1830 and 1880 this correlation was 
destroyed, owing to the development of cheap 
transport due to the invention of the steam 
engine ; and the population of the industrialised 
countries of Western and Central Europe, rich 
in capital and skilled labour, grew and developed 
much more quickly than did the production of 
their national soil and mines. Instead of the 
latter, they utilised raw materials and food- 
stuffs imported from colonies, dependencies, 
and countries mainly agricultural. They 
became unable to exist without mass imports of 
foreign raw materials and foreign products, 
accompanied by mass exports of manufactured 
goods. Along with Eastern North America, 
they became a world centre of manufacturing 
industry and of city life. Instead of exporting 
the labour and capital which was in excess of 
their own productive power, they specialised 
in the export of their manufactured products. 
Most social thinkers and politicians of the 
nineteenth and early twentieth centuries con- 
sidered this system of world economy and of 
international exploitation as quite normal and 
unalterable. They assumed that it was, and 
would continue to be, a sound basis for the 
future of industrialised nations, and they 
regarded as the highest possible system that 
plan of national economy in which raw materials 
and the means of subsistence are imported from 
other countries in exchange for the product of 
national manufacture exported to those coun- 
tries. One writer in 1914, after enlarging on the 
advantages—to the manufacturing countries, 
of course—of this arrangement, goes on to state 
that as far as can be foreseen a large inter- 
change between countries of foodstuffs and 
raw materials against manufactured goods is 
destined to continue for an indefinite time to 
come. 

But even before 1914 there were signs of 
approaching decay of this system, and warnings 
of international economic disintegration were 
not lacking. As far back as 1880 Russia was 
contemplating the creation of her own manu- 
facturing industry and had made a significant 
beginning before her great revolution. The 
war of 1914-18 considerably quickened the pace 
of change in many countries, and much move- 
ment of industry took place from old centres 
to the sources of raw materials and of mecha- 
nical energy. The comparative cheapness of 
transport of raw materials was ceasing to 
exercise the influence it formerly had over the 
location of industry and manufacturing enter- 
prises. By the 1920s the altered position was 





trators, and in 1925 the Balfour Committee op 
Industry and Trade in its Survey of Overseas 
Markets analysed the situation in these words ; 
—‘* Taking the world as a whole, the wide. 
spread development of home manufactures to 
meet needs formerly supplied by imported 
goods is by general consent one of the out. 
standing features of the post-war economic 
situation.” It went on to express the opinion 
that this.is likely to be a permanent factor, and 
that the tendency is a natural and universal 
one, inseparable from healthy economic progress 
and one in no way due to, although stimulated 
by, the war of 1914-18. 

Again, in 1928, a German economist, Sombart, 
drew attention to the radical changes which 
were taking place in the economic policy of 
agricultural countries, and their serious effect 
on the national economy of Western European 
countries. He argued that one result of this 
would be to compel old capitalist countries to 
enlarge their agricultural basis, either by 
expanding their production through proper 
scientific methods or by increasing their rural 
populations. ‘It will lead,’’ he says, “to an 
inverse development of the structure of national 
economy in European countries, resulting in a 
relationship between the rural and urban 
populations such as prevailed, for instance, in 
Germany in 1882, which then had 40 per cent. 
of its population rural. Since about the begin. 
ning of the current century, he contends, 
Europe was evolving in this direction. 

If this is so (and there is little reason for cast- 
ing doubt on the diagnosis), and if no political 
hindrances are offered to the movement of the 
mobile factors of production, labour and capital, 
which was tending to take place before 1939, 
and will certainly persist in this post-war 
period, countries rich in minerals and agricul- 
tural raw materials will export less of their 
resources and work up more of them at home. 
This will further reduce the small volume of 
foreign transit trade that has survived, and 
make serious inroads into the exchange of raw 
materials for finished products. In this way 
there may ensue a general reduction in the total 
volume of international trade (even that, 
however, is not certain); but this cannot be 
considered as a decline in international economic 
relations. The international exchange of goods 
according to the formula “ finished goods for 
products of the soil and mines,’’ will give place 
to a situation in which, in the main, products of 
the soil and mines will be exchanged only for 
products of the soil and mines of other coun- 
tries and finished products for finished products. 
Only under. such an international division of 
labour will it be possible to avoid the increase 
of population in one country at the expense of 
another. 

Ultimately, then, access to raw materials not 
possessed by itself may not be a problem for 
any country. Indeed, in the past as long as 
trade remained reasonably free and markets 
were open, no difficulty or hardship was experi- 
enced. But when control schemes were insti- 
tuted and countries possessing the richest and 
most accessible supplies began, in the supposed 
interests of their producers, to regulate the 
output permitted for sale, consumers rightly 
felt aggrieved. Even when the control was 
ostensibly international, it was exclusively in 
the interests of those who owned the supplies 
in the territories in which they were produced. 
The peoples of other countries were allowed no 
voice in the arrangements agreed upon. This 
is a situation which no great consuming country 
could be expected to tolerate, even though a 
good case might be made for temporary restric- 
tion of output in periods of trade depression. 
If therefore general free trade in, and un- 
restricted access to, raw materials are not to 
be restored, and, instead, a regulated produc- 
tion and trade in those commodities is con- 
templated, the regulations must be genaiinely 
international. It will not be easy to embody 
a system of national production in one of 
international planning. Perhaps regulated 
trade linked with cartel agreements and real 
representation of consumers may provide 4 
solution. If that is so, goodwill and considera- 
tions not primarily economic will have to be the 
foundation of the new international economic 








Historically, international trade is divisible 


becoming apparent to politicians and adminis- 


organisation. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


General Notes 

There is still no announcement regarding 
the future of British iron and steel prices, following 
the recent advance in fuel quotations. The latter, 
however, was sufficiently drastic to obliterate the 
possibility of any real profit in iron and steel pro- 
duction, and there is still a feeling in some quarters 
that the Treasury may step in. The American Steel 
Mission has now arrived in this country and is 
believed to have got down to work at once. It has 
a big programme to cover, and there is no doubt 
that by studying the problem of supplying Britain 
on the spot it will be possible to secure greater 
efficiency in the allocation of inter-Allied steel 
supplies. Meanwhile, the British Iron and Steel 
Control will be able to give the Americans the benefit 
of its three years’ experience in the wartime control 
of iron and steel distribution. It is no secret that 
the United States, which, despite its huge output, 
seems to be perturbed regarding its steel supply 
position, has not cut down its civilian consumption 
to anything like the same extent as has been enforced 
in Britain. Further cuts in American non-essential 
consumption can undoubtedly be effected with 
corresponding relief in the supplies for military 
needs. 


German Notes 

The heavy R.A.F. raids on Germany 
recently ought soon to begin to have some effect on 
the German iron and steel output, if they are not 
already doing so. The Ruhr has been heavily 
battered. Direct hits have been scored on a number 
of important steel works, whilst the attacks on 
Duisburg, the great inland port in the Rhine valley, 
must have dislocated the movement of ore, coal, 
and steel. Germany is vigorously pushing on with 
her latest and ruthless scrap collection drive. The 
Reich Iron and Steel Control Office has just been 
amalgamated with the Non-ferrous Metals Control 
Office. This has been made possible by introducing 
similar control systems and by cutting out much 
red tape. The iron and steel industry is to be granted 
greater responsibility in the execution of its war 
tasks. In order to save labour, a far-reaching cur- 
tailment and standardisation of all types of articles 
containing iron and steel is being carried out. 


The Pig Iron Market 


Some pig iron consumers in the North- 
East coastal region are taking short holidays, and 
this may relieve the pressure on pig iron supplies 
temporarily, though the bulk of the local output 
of hematite and refined iron is already ear-marked. 
Little, if any, foundry pig iron is being produced in 
that area, and consumers are drawing supplies from 
the Midlands. Some grades of pig iron are in 
shorter supply than others, and consumers are 
encouraged to use substitutes, particularly high- 
phosphorus iron and steel scrap, as far as possible. 
In the North-West of England there is an active 
demand for the local hematite output, while iron 
is also being sent to Scotland and the Midlands 
under permit. A greater proportion of the output 
is now being used locally than in normal times. In 
South Wales the local production of basic pig iron 
and hematite is insufficient to meet all the local 
demand, so that supplies are having to be drawn 
from other parts of the country, despite the fact 
that recent holidays at some consuming plants must 
have temporarily eased the pressure on supplies. 
In Lancashire a slight improvement in the position 
of the foundry industry is reported, but the general 
situation at these works is by no means satis- 
factory yet. Consumption of pig iron in this district 
has been reduced somewhat by holiday influences, 
but the aggregate call for pig iron is certain to con- 
tinue active. In Staffordshire the heavy engineer- 
ing foundries are busy, and are using up con- 
siderable quantities of pig iron, though the grades 
supplied are not always the types which would 
normally be used. Only small quantities of hematite 
are being allocated, but substitutes, such as refined 
irons and medium-phosphorus irons, together with 
scrap, are fairly plentiful, and are being utilised as 
substitutes to a large extent. Reports from Scot- 
land indicate that the hematite position remains 
tight ; however, low and high-phosphorus pig iron, 
much of which is coming from the Midlands, is in 
quite free supply and is being used to an increasing 
extent. The heavy Scottish foundries remain busy, 
but rather quiet conditions continue to prevail at 
the works manufacturing light castings. 


Midlands and South Wales 


The Midland iron and steel works have full 
order books and remain active. The recent improve- 
ment in the demand for structural steel is main- 


Export quantities are f.o.b. steamer 


pressure is still for the lighter descriptions. The 
plate mills are well employed, owing to the demand 
for ship plates, tank plates, &c. The re-rolling 
mills have sufficient orders in hand for some weeks 
ahead, and are having no difficulty at the moment in 
obtaining adequate supplies of semis, including 
American. On the other hand, the British finished 
iron trade is comparatively quiet, though the engi- 
neering industry is taking fair quantities of the 
higher grades of bars, whilst sales of nut and bolt 
bars are good. Essential users receive priority, 
and there is no doubt that the system of iron and 
steel control in this country is efficiently managed. 
The re-rolling mills are getting good supplies of 
billets, sheet bars, crop ends, shell discard steel, 
and defectives. Some bar mills are so well booked 
that they are not eager to accept any more busi- 
ness for the time being. On the other hand, there 
is some unused capacity in the case of crown iron 
and strip. Special steel in its various forms is 
called for insistently ; this is, of course, a vital war 
material. Bright drawn bars and cold-rolled strip 
are an active section of the market. The sheet 
mills have become busier in recent weeks after a 
rather quiet spell. Good tonnages of colliery steel 
are being sold. In South Wales the industry is 
getting back to normal after recent holiday inter- 
ruptions, during which works seized the opportunity 
to overhaul and repair plants. Meanwhile, the 
aggregate demand has remained heavy, and there 
is no doubt that the district will soon be producing 
again on a full scale. There are adequate supplies 
of billets, owing partly to the good tonnages of 
mported semis, which are available to eke out the 
local production. There is a steady, if moderate, 
demand for sheets and tinplate bars. The sheet 
mills report satisfactory employment as a result 
of good orders for black and painted sheets, both 
on home and Government account. There is an 
improved demand for structural steel, and possibly 
the production will be increased in order to meet the 
growing demand, which is doubtless connected with 
the construction of additional military establish- 
ments in this country. 


Scotland and the North 


The chief demand in Scotland continues to 
centre around the plate mills, since ship plates, 
boiler plants, and tank plates are urgently needed 
by consumers engaged on essential national work. 
Delivery delays have been lengthening somewhat 
inconveniently in some cases, and a similar tendency 
is observable in the case of structural steel. Light 
structural steel has all along been in good request, 
but the demand has now spread to the heavier 
specifications. There is no doubt that the feverish 
construction of many new military establishments 
in this country, mainly for American account, is 
to some extent responsible for the more active struc- 
tural steel market. Another busy branch of the 
industry is special steels, very large quantities of 
which are needed in vital armaments. The demand 


so long as the war lasts in a really active phase. 
The locomotive and wagon-building plants remain 
busy. Good employment is also reported at the 
rivet, nut; and bolt mills. The re-rolling plants in 
Scotland report rather dull conditions but there are 
some signs that the supply of semis is less tight than 
it was. The heavy foundries in Scotland are fully 
booked, but this is far from being the case as regards 
the makers of light castings. Scrap supplies are 
good, but the steel works sometimes have to use 
material which they would be averse from utilising 
in normal times. Conditions in Lancashire have 
recently been affected by holidays, and this has 
influenced demand. The position, however, is 
likely soon to return to normal, and there is a heavy- 
aggregate demand for steel plates and bars of all 
kinds. Special alloy steels are under considerable 
buying pressure. On the North-West Coast the 
steel works are producing raw steel on a large scale, 
and the local rolling mills are heavity booked. 


North-East Coast and Yorkshire 


A few of the steel plants on the North- 
East Coast have been closed down duning the past 
few days for repairs and overhaul, but most of the 
works have continued to operate normally. Some 
of the foundries and engineering concerns have shut 
down for the same reasons, and some have found it 
possible to take a holiday without impeding the 
war effort. The chief feature in the district is an 
improvement in the demand for heavy structural 
material ; the lighter material has, of course, been 
active all along. This development is welcome 
from the mills’ point of view, and probably has some 


for plates for tanks and ships seems likely to persist |- 
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aerodromes, and port facilities for the American 
Forces here. The plate mills continue under heavy 
pressure with a lively demand for ship, tank, and 
boiler plates. Special and alloy steels are in expand- 
ing request, since these are vital for the production 
tion of munitions and important armaments, the 
manufacture of which continues to rise steadily, 
and is likely to expand still further as the war reaches 
its crescendo. Larger quantities of steel are being 
allotted to the collieries, doubtless owing to the 
official policy of fostering the production of coal. 
The wire mills are busy, and there is a good call for 
ferro-concrete reinforcement bars, for shelters and 
other construction. A distinct improvement has 
been registered lately in the demand for sheets. 
Consumers are turning increasingly to the use of 
black and painted sheets, owing to the limited pro- 
duction of galvanised sheets. In Yorkshire, the 
holidays are over and the steel works are getting 
down to normal working again as quickly as 
possible. The number of active steel furnaces has 
increased, and a larger output is anticipated. Pres- 
sure of business for essential requirements is heavy, 
but the works are hopeful of meeting the intense 
demand without too much difficulty. The war has 
also brought with it an extension of electric steel- 
making facilities. The production of special and 
alloy steels in the district is large. Special steels have 
been undergoing modification, owing to the wartime 
shortages of minor metals and the use of the new 
types is being encouraged. The important engi- 
neering industry is heavily booked on work of 
national importance. Wire rod and strip mills 
are actively employed, and good employment is 
also the rule at the plants making tools and cutlery. 


Copper, Tin, Lead, and Spelter 


Great activity continues to characterise 
the copper and brass manufacturing industries, 
production being almost entirely for war purposes. 
The demand for brass rods, particularly the smaller 
sizes, remains heavy, and .the extrusion mills are 
working to the limit of their increased capacity to 
keep pace with it. Brass strip production is on a 
larger scale than ever before, helped by the fact that 
some of the thicker gauges for shell production are 
being rolled at plants formerly engaged on steel 
sheet production. No difficulties are reported with 
regard to supplies of raw copper, which, whilst 
carefully reserved for priority requirements, appear 
to be adequate for present needs, taking into con- 
sideration the fact that the large scrap production 
arising from the war programme is fully mobilised 
for re-use. In America copper consumption is 
running at record rates, but the impression still 
prevails in some directions that that country has 
not yet settled down to maximum war production. 
It is, of course, in the comparatively early stages of 
its war programme, and a good deal of its present 
output is, no doubt, required for capital uses to 
enable additional manufacturing to be carried out. 
.... Manufacturers appear to be experiencing no 
difficulty in getting tin supplies for priority uses, 
but the plans for the conservation of this metal are 
becoming progressively more effective. The cut in 
consumption in the tinplate trade has been carried 
about as far as it is likely to be, but in alloys the 
use of revised specifications is still growing. America 
expects to use some 65,000 tons of tin this year, of 
which about 15,000 tons will be provided by the 
Government-owned smelter from Bolivian ores. 
The bulk, however, will have to be provided from 
the Government-owned stockpile.... Whilst in 
America lead supplies are now comfortable, the 
Metals Reserve Company holding a substantial 
stock, the situation in Britain, whilst not particu- 
larly stringent, necessitates continued vigilance 
on the part of the Control in the allocation of avail- 
able supplies. The recent American attack in the 
Solomon Islands should help to lessen the threat 
to continued shipments of Australian metal, which 
has been a factor in the outlook for some little time. 
Now that Burma lead is no longer available, the 
maintenance of Canadian and Australian shipments 
is of the utmost importance.... Spelter is still 
forthcoming as and when required by manufacturers 
engaged in filling Government orders, but, as is now 
generally known, the use of the metal has. been 
heavily curtailed in several directions. Empire 
production has been pushed to the limit of available 
capacity, and is undoubtedly running at record 
levels. Even so, imports of appreciable quantities 
from the United States are necessary to maintain 
the balance between supply and demand. The 
zine position in the United States calls for little 
fresh comment, output and consumption being 
reasonably well balanced, with a small proportion 
of current production being allocated for the 
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Rail and Road 


SwepisH ELEctric LocomMorivEs.—Several new 
electric locomotives built by Swedish engineers are 
now being delivered to the Swedish State Railways. 
The locomotives are rated at 3600 H.P. and have a 
maximum speed of 85 m.p.h. They are designed for 
hauling a 600-ton train at a speed of 75 m.p.h. on 
the level. The four driving axles are driven sepa- 
rately by as many motors. 

THE Pan-AMERICAN HiGHway.—The U.S.A. 
State Department has concluded with the Central 
American countries plans for the immediate con- 
struction, at the expense of the United States, of an 
all-weather road between the southern frontier of 
Mexico and Panama. This road, about 625 miles 
in length, will link up with about 1000 miles of 
highway already constructed and forming part of 
the Pan-American Highway. 


Propucer Gas PROcESSES.—Answering a ques- 
tion in the House of Commons recently, Mr. P. J. 
Noel-Baker described in careful technical terms 
the processes entailed when producer gas is made. 
He reminded members that while’ the gas could be 
made from a wide range of carbonaceous material, 
varying from wood to anthracite and coke, for 
mobile producers the range was at present restricted 
for technical reasons to fuels of low ash content and 
those which, on combustion, produce little or no tar. 

CoacH PAINTING ON THE C.N.R.—After painting 
its passenger rolling stock dark green for years, the 
Canadian National Railway is experimenting with a 
new colour scheme on an express that runs from 
Montreal to Toronto. A new dining car is painted 
@ warm grey, with bands of orange above and 
below, outlined with a darker grey; the roof of 
the vehicle is finished in gun-metal grey, and the 
underframe in black. The Canadian National 
insignia and lettering are painted on the side of the 
car in orange, bordered with dark grey, and the 
window frames have an aluminium finish. If the 
new scheme stands up to service it will be adopted 
as the company’s standard. 

Propucer Gas VEHICLES.—Denmark is experi- 
menting with flax waste, pressed into briquettes, 
for use in producer gas units, as fuel for motor 
vehicles. The briquettes are processed from flax 
waste and waste from the manufacture of blood 
albumen, and are stated to give twice as much gas 
as equivalent weights of beech. In Germany, in 
order to accelerate the change over of road motor 
vehicles from liquid to solid fuels, a Central Board 
for Producer Gas Generators has been set up, under 
the control of the German Minister for Armaments. 
A cargo vessel of 3000 tons deadweight, to be driven 
by producer gas from coal or coke, is being built by 
Burmeister and Wain at Copenhagen for the Navitas 
A/S, Copenhagen. 

Propucer CuHarcoat IN Inpia.—The Indian 
Forest Research Institute is devoting much atten- 
tion to the problem of charcoal production for pro- 
ducer units from Indian tunbars. It has designed, 
and fully tested, a portable charcoal kiln, of which 
blue prints can be obtained from the Institute. 
One of these kilns produces 977 lb. of charcoal in 
one operation, taking three days, and with ten 
operations per month this yields about 4} tons. 
The weight of mild steel required to construct 
such a kiln is a little over 1 ton. If, owing to the war, 
there is difficulty in procuring steel, an alternative 
is to use kilns with walls made of bricks and the 
roof and door made of mild steel. This type of kiln 
has been used in the Nilgiri division of the Madras 
Presidency. The one disadvantage of the brick 
type is that it is not portable, but, on the other hand, 
it is cheap to make and easy to build in almost any 
locality. 


Air and Water 


THe St. Lawrence River ScHEME.—United 
States Army engineers who have been working on 
plans of the St. Lawrence power project and seaway 
are gradually being moved from their quarters at 
Massena, opposite Brockville, Ontario. This is 
taken as an indication that the St. Lawrence project 
has been definitely postponed by the United States 
authorities, for the present at least. 


IrriGaTIon Prawns For SoutH Arrica.—Schemes 
to provide post-war employment in South Africa 
include two dams, one on the Sand River 12 miles 
south of Ventersburg, the other on the Vet River 
50 miles west of Winburg. The 8.A. Director of 
Irrigation has stated that sufficient water should 
be conserved there to irrigate 20,000 morgen. 
Another post-war project is the Modder River 
scheme, which has been hanging fire for several 





Memoranda 


some suitable site and release water when 
required, particularly during winter and periods of 
summer drought. 

Cargo ArrcraArt.—Mr. Donald M. Nelson, 
Chairman of the U.S.A. War Production Board, has 
appointed a special committee to study the possi- 
bilities of using cargo aeroplanes for the transporta- 
tion of war materials. The committee will make 
“an objective study of the situation to see what the 
facts are as they relate to production problems, 
including the problems of raw materials for possible 
cargo aeroplane construction.” 

THE CaPpE Town Gravine Docx.—Further 
information about the 1200ft. graving dock at Cape 
Town has come to hand. With a depth of 45ft., the 
dock will be straight-sided, so as to provide a working 
berth for the world’s biggest ships. It will have 
three rows of keel blocks, with no need for the use of 
side shores. Local marine engineers hope that with 
the completion of the graving dock this section of the 
harbour will become a properly equipped repair 
yard for. ships. The preliminary work on the 
graving dock, such as reclamation, pile driving, and 
excavation, will be done largely by mechanical 
means. 


Miscellanea 


A NEw Pipe Line.—The U.S.A. War Production 
Board has approved the immediate construction of 
a 550-mile pipe line from Longview, Tex., to 
Salem, Ill. From the Salem terminus oil will be 
transported to the eastern shortage area by tank 
cars, barges, and Great Lakes carriers. 


AMERICA AND HELIuM.—The output of helium 
in the United States is to be increased. An emerg- 
ency programme for expansion has been recom- 
mended by the Senate Appropriations Committee, 
which has named 4,000,000 dollars as the amount 
of money involved. 


Conco Tin PropucTiIon GRowING.—The Pro- 
vincial Commissioner and Director of Wartime 
Production in the Belgian Congo estimates that the 
tin output in 1942 will be over 100 per cent. greater 
than the average production of the three years 
1937-39. The 1943 production will increase to 
130 per cent. and in 1944 to 200 per cent. 


GERMANY SEcURES MorE CHrRoME ORE.—It is 
reported that chrome ore deposits in the part of 
Macedonia that has been annexed to Bulgaria 
under the Nazi occupation are to be developed 
forthwith. The ores which occur near Ochrid and 
Veles in Western Macedonia vary in chrome content 
between 40 per cent. and perhaps as high as 60 per 
cent. 

ILMENITE FROM THE U.S.A.—It has been known 
for a long time that there were considerable deposits 
of ilmenite, magnetite, and vanadium ore at 
Sanford Lake, on the Hudson River, but hitherto 
it was a more economic proposition to import the 
first named from India. The war has altered the 
conditions, and the National Lead Company of 
America, in collaboration with E. I. du Pont de 
Nemours and Co., is to develop the domestic 
deposits. Mining operations have been begun and 
concentration and other mills have been erected. 


Tue Institution oF ELECTRICAL ENGINEERS.— 
The Institution session commences on October Ist 
each year. Previously, however, the opening meet- 
ing for the delivery of the President’s inaugural 
address has not been held until towards the end of 
October and the opening meetings of the Technical 
Sections for the delivery of the Chairmen’s addresses 
have not taken place until November. It is now felt 
that it would be an advantage, particularly under 
present conditions, for the Institution meetings to 
commence earlier, and in the forthcoming session 
the first ordinary meeting will be held on October Ist 
and the opening meetings of the Technical Sections 
will take place in that month instead of in November. 
Also, as a wartime measure, the major part of 
December and January, when the black-out is at 
its earliest, will be left clear of meetings. 


RETRIEVING THE WASTE OF THE Past.—In order 
to add to its stock, a Michigan iron company has 
erected a special plant designed to recover merchant- 
able lump and fines from old stock piles of mixed 
ore and rock totalling about 150,000 tons. The 
piles comprise specular and magnetic iron ore and 
rock ranging from 10in. lumps down to fine dust, the 
mixture being too low in grade to ship without 
treatment. A shovel which will deal with 150 tons 
each hour, a screen contrived out of second-hand 
material and a conveyor belt are the principal 
machines used. Most of the rock is dense and con- 





pickers to distinguish the ore lumps. Chipping 4 
corner from doubtful pieces gives more information 
than any other method. On the poorest crude 
material seven pickers are needed on each belt to 
work the plant to capacity. 

THE SEARCH FOR TIN.—Disappointment is felt 
over the latest statistics from Bolivia. The exports 
of tin concentrates from that country during the 
first four months of the current year totalled 13,153 
tons (tin content), against 13,210 tons in January- 
April of 1941. Meantime, the United States War 
Production Board has announced that the capacity 
of the Texas tin smelter is to be increased to 74,000 
tons per annum. 


Forcinc ENGINEERING EpucATION.—Canaca’s 
Minister for Labour has announced that 500 young 
men and women who have matriculated recently 
from secondary schools will be aided in entering 
universities for certain engineering and _ science 
courses. The plan is an extension of the Govern. 
ment’s present programme of student aid, and in 
most provinces will be financed by equal contri- 
butions from the Dominion and Provincial Govern. 
ments. 





Personal and Business 


Mr. W. TuRNBULL has been appointed general 
manager of the Blyth Dry Docks and Shipbuilding 
Company, Ltd. : 

Mr. HERBERT POWELL has resigned from the 
position of propeller production engineer for Rotol 
Airscrews, Ltd. 

Mr. N. H. MILrer has been appointed London 
branch manager of British Insulated Cables, Ltd., 
in suecession to Mr. H. J. Stone, who has become 
home sales manager. 

THe Brusn ELectricat ENGINEERING Com- 
PANY, Ltd., Loughborough, announces that the 
winners of the ** Brush ”’ scholarships for 1942 are 
Ralph Parker, of 4, Glanmor Terrace, Uplands, 
Swansea, and John Wilcox, of 14, Wells Road, 
Ossett, Yorks. 

Mr. S. T. ALLEN, M.I.E.E., who has been the 
Central Electricity Board’s district manager in 
Central England since the adoption of the grid 
scheme for that area in 1928, has intimated his 
desire to retire at the end of October, and the 
Board has appointed Mr. W. S. Burge, A.M.I.E.E., 
its deputy manager and operation engineer for 
South-East and East. England, to fil! the vacancy. 
CENTRAL ELEctTrRIcITy Boarp.—The Central 
Electricity Board has appointed Mr. A. R. Cooper, 
A.M.I1.E.E., M. Inst. F., who is at present chief 
assistant operation engineer at its head office, 
to be operation engineer for South-East and East 
England, in succession to Mr. W. S. Burge, 
A.M.1.E.E., whose appointment as district manager 
of the Central England Grid Scheme Area has 
already been announced. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





Institute of Marine Engineers 
Wednesday, Sept. 16th.—Institution of Mechanical Engi- 
neers, Storey’s Gate, Westminster, 8.W.1. Parsons 
Memorial Lecture, ‘‘ Sir Charles Parsons and Mech- 
anical Gearing,’’ by Dr. 8. F. Dorey. 5.30 p.m. 


Institution of Automobile Engineers 


Tuesday, Sept. 1st.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2. ‘* Supercharging the Com- 


pression Ignition Engine,”’ C. B. Dicksee. 6 p.m. 
Institution of Electrical Engineers 
Saturday, Sept. 5th—LoNpoN SrupeEents: Visit to 


works of the Fuller Electrical and Manufacturing 
Company, Ltd. 1.30 p.m. 
Institution of Production Engineers 
Sunday, Sept. 6th—Luton Section: George Hotel, 
Luton. ‘‘ Tungsten Carbide Cutting Tools,’ F. H. 
Bates. 10 a.m, 
Junior Institution of Engineers 

Wednesday, Sept. 2nd.—MI1vLAND SEcTION : James Watt 
Memorial [nstitute, Birmingham. ‘‘ An Introduction 
to High-fidelity Radio Reception,” N. R. Holbrook. 


6 p.m. 
Friday, Sept. 4th.—39, Victoria Street, 8.W.1. Informal 
meeting, 6 p.m. 


Friday, Sept. 11th.—39, Victoria Street, S.W.1.  Dis- 
cussion, ‘‘ The Education of Engineers,” opened by 








years. The intention is to dam the river at 


tains considerable ore. Hence it is difficult for the 


J. Calderwood. 6 p.m. 














































